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Welcome
It is a pleasure to welcome you to the ICMC Summer Meeting on Diﬀerential Equations - 2014
Chapter and to São Carlos to celebrate the 80th birthday of Djairo Guedes de Figueiredo. We wish
you a pleasant stay and that you enjoy the meeting.
Organizing committee
Alexandre N. de Carvalho (USP/Brazil)
Aloísio F. Neves (UNICAMP/Brazil)
Ederson M. dos Santos (USP/Brazil)
Hildebrando M. Rodrigues (USP/Brazil)
João Marcos do Ó (UFPB/Brazil)
Ma To Fu (USP/Brazil)
Marcelo Furtado (UnB/Brazil)
Márcia Federson (USP/Brazil)
Marcio Gameiro (USP/Brazil)
Matheus C. Bortolan (USP/Brazil)
Paulo L. Dattori da Silva (USP/Brazil)
Sérgio H. Monari Soares (USP/Brazil)
Scientiﬁc committee
Alexandre N. de Carvalho (USP/Brazil)
Bernhard Ruf (Unimi/Italy)
Carlos Tomei (PUC-RJ/Brazil)
David Costa (UNLV/USA)
Haim Brezis (Rutgers/USA & Technion/Israel)
Hildebrando M. Rodrigues (USP/Brazil)
Jacob Palis (IMPA/Brazil)
Jean-Pierre Gossez (ULB/Belgium)
Marcelo Viana (IMPA/Brazil)
Paolo Piccione (USP/Brazil)
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Paul Rabinowitz (Wisconsin/USA)
Shui-Nee Chow (GaTech/USA)
Thierry Cazenave (Paris VI & CNRS/France)
Yingfei Yi (GaTech/USA & JLU/China)
Session Organizers
Adalberto P. Bergamasco (USP): Special Session on Linear Equations
Claudianor O. Alves (UFCG): Special Session on Elliptic Equations
Marcia Federson (ICMC / USP): Special Session on Ordinary and Functional Diﬀ. Equations
Márcia Scialom (IMECC / UNICAMP): Special Session on Dispersive Equations
Marcio Gameiro (USP): Special Session on Computational dynamics
Milton da Costa Lopes Filho (UFRJ): Special Session on Fluid Dynamics
Sergio Oliva (USP): Special Session on Nonlinear Dynamical Systems
Wladimir Neves (UFRJ) and Christian Olivera (UNICAMP): Special Session on Conservation
laws and transport equations
Address
ICMC Summer Meeting on Diﬀerential Equations - 2014 Chapter
Instituto de Ciências Matemáticas e de Computação
Universidade de São Paulo
Avenida Trabalhador São-carlense, 400
CEP: 13566-590 - São Carlos - SP
FAX: +55 (16) 3371-2238
e-mail: summer@icmc.usp.br
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Maps
Nome/Name: 
Hosted in São Sarlos at the hotel: 
Address: 
Phone number:
Contact:
Tipo sanguíneo / Blood type: 
Tomando medicação/Taking medication:
Alérgico a medicamentos / Alergic to medication:
Doença crônica / Chronic disease:
ENTRANCES  AND  EXITS  OF  THE  CAMPUS
1.  ICMC  entrance
2.  Main  entrance
3.  Observatory´s  entrance
ϰ͘WŚǇƐŝĐǲƐŝŶƐƟƚƵƚĞĞŶƚƌĂŶĐĞ
ϱ͘WŚǇƐŝĐǲƐŝŶƐƟƚƵƚĞĞŶƚƌĂŶĐĞ
Z/>/E^KhsE/Z^
1.  Papelaria  CAASO  (USP)
Ϯ͘WƌĂĕĂysĚĞŶŽǀĞŵďƌŽ;^ƵŶĚĂǇĂŌĞƌϭϱŚͿ
3.  Duda  Maria  
        rua  José  Bonifácio,  1177  -­‐  3307.2402
USEFUL  NUMBERS
3373-­‐9700     ICMC-­‐USP
ϯϯϳϯͲϵϭϭϮ ĂŵƉƵƐ^ĞĐƵƌŝƚǇ^ƚĂī
190         Police  Dept.
192         Medical  Emergency
193         Fire  Dept.  and  Rescue
ϬϴϬϬͲϱϲϬϭϱϵ EĂƟŽŶĂůŽƵƌŝĞƌ^ĞƌǀŝĐĞ
ϯϯϳϭͲϮϭϳϭ >ŽĐĂůWŽƐƚKĸĐĞ
3415-­‐6005     Taxi-­‐Cab  Co.
www.visitesaocarlos.com.br/taxis.htm
(other  Taxi-­‐Cab  Companies)
R1.  Restaurante  Kallas
Av.  São  Carlos,  2784  -­‐  3364.6362  -­‐  LUNCH/DINNER
R2.  Quase  2  Restaurante  e  Hamburgueria
Av.  São  Carlos,  2796  -­‐  3372.7240  -­‐  LUNCH  and  FAST  FOOD  at  night
R3.  Roda  Chopp  Restaurante
Av.  São  Carlos,  2603  -­‐  3372.2343  -­‐  LUNCH  ONLY
R4.  Restaurante  La  Salute
Z͘ŽŶƐ͘:ŽĆŽůĨƌĞĚŽ͕ϰϳͲϯϭϭϲ͘ϰϵϯϵͲs'dZ/E&KKͲ>hE,KE>z
R5.  Casa  do  Café  Restaurante
R.  Riachuelo,  1201  -­‐  3371.3033  -­‐  LUNCH/DINNER
Zϲ͘ĂŶƟŶĂŝĂŽĞůůŽ
R.  Riachuelo,  1.191  -­‐  3371.4174  -­‐  LUNCH  ONLY
R7.  Restaurante  Curinga
Av.  Trabalhador  Sãocarlense,  650  -­‐  3413.3777  -­‐  LUNCH  ONLY
R8.  Barone  Restaurante
Av.  Dr.  Carlos  Botelho,  1.671  -­‐  3412.8586  -­‐  LUNCH/DINNER
R9.  Restaurante  Mosaico
R.  Aquidaban,  1.342  -­‐  3371.4474  -­‐  LUNCH/DINNER
R10.  Yo  Konno
R.  Aquidaban,  1368  -­‐  3413.1666
Zϭϭ͘zŽƵKŬŝƵůŝŶĄƌŝĂƐŝĄƟĐĂ
R.  Aquidaban,  1390  -­‐  3415.2848  -­‐  ASIAN  FOOD  -­‐  LUNCH/DINNER
R12.  Restaurante  Paraíso
R.  Dna.  Maria  Jacinta,  340  -­‐  3376.6424  -­‐  LUNCH  ONLY
R13.  Habbib´s
Av.  Trabalhador  Sãocarlense,  620  -­‐  3371.2223  -­‐  24  hours
R14.  Bom  Pedaço  Pizza  &  Bar
Av.  Trabalhador  Sãocarlense,  584  -­‐  3371.3696  -­‐  DINNER  ONLY
Zϭϱ͘>ĂsŝůůĂZĞƐƚĂƵƌĂŶƚĞĞ>ĂŶĐŚŽŶĞƚĞ
R.  Quinze  de  Novembro,  1330  -­‐  3376.2843  -­‐  LUNCH/DINNER
              Tip:  Special  brazilian  food  (Feijoada)  and  music  at  Saturdays
R16.  Amici  Pizza  &  Cibo
R.  Quinze  de  Novembro,  1289  -­‐  3371.6463  -­‐  DINNER  ONLY
R17.  West  Brothers  Chopp  &  Culinária
Av.  Trabalhador  Sãocarlense,  671  -­‐  3415.5717  -­‐  DINNER  ONLY
R18.  Piazza  Amici  Pizza  &  Cibo
R.  28  de  Setembro,  2238   -­‐  3307.7149  -­‐  DINNER  ONLY
R19.  King  Fish  Restaurante
Av.  Trabalhador  Sãocarlense,  25   -­‐  3412.7400  -­‐  DINNER  ONLY
R20.  Restaurante  Picanha  na  Tábua
Av.  Francisco  Pereira  Lopes,  2520  -­‐  3361.1453  -­‐  LUNCH/DINNER
RECOMMENDED  BAR,  RESTAURANTS  AND  PIZZERIAS
R21.  McDonald´s
Av.  São  Carlos,  3134  -­‐  3374.7402  -­‐  24  hours
R22.  Seo  Gera
R.  Episcopal,  2442  -­‐  3372.1051  -­‐  ONLY  DINNER
R23.  Trembão  Burger  &  Grill
Av.  São  Carlos,  3055  -­‐  3307.6189  -­‐  ONLY  DINNER
R24.  Restaurante  Mamãe  Natureza
Z͘ĂƉ͘ĚĆŽWĞƌĞŝƌĂĂďƌĂů͕ϰϱϳͲϯϯϳϰ͘ϮϲϱϯͲs'dZ/E&KKͲ>hE,KE>z
R25.  China  in  Box
Av.  São  Carlos,  3030  -­‐  3376.1221  -­‐  LUNCH/DINNER
R26.  Restaurante  Panela
R.  Dr.  Orlando  Damiano,  2157  -­‐  3371.4157  -­‐  LUNCH/DINNER
R27.  Casa  do  Filé  Restaurante
R.  Nove  de  Julho,  1688  -­‐  3307.2412  -­‐  ONLY  DINNER
R28.  Cabanha  Steakhouse  &  Bar
R.  Episcopal,  1661  -­‐  3364.3067  -­‐  LUNCH/DINNER
R29.  Restaurante  Frei  Damião
R.  Nove  de  Julho,  1606  -­‐  3416.8133  -­‐  ONLY  LUNCH
R30.  Cachaçaria  Água  Doce
R.  Nove  de  Julho,  1625  -­‐  3376.2077  -­‐  ONLY  DINNER
R31.  Donna  Léo  Chopperia  &  Happy  Hour
R.  Nove  de  Julho,  1643  -­‐  3415.4560  -­‐  ONLY  DINNER
ZϯϮ͘ŽŶZĂīĂĞůĞWŝǌǌĞΘZŝƐƚŽƌĂŶƚĞ
R.  Marechal  Deodoro,  1758  -­‐  3371.1478  -­‐  ONLY  DINNER
R33.  Subway
Av.  São  Carlos,  2911  -­‐  3416.4000  -­‐  24  hours
R34.  Kalil  Cozinha  Árabe
R.  Dr.  Carlos  Botelho,  1737  -­‐  3372.1696
Z/Es'dZ/E&KKͲ>hE,ͬ/EEZ
R35.  Café  Sete  -­‐  Café  Gastrobar
R.  Sete  de  Setembro,  1447  -­‐  3415.1026  -­‐  DINNER  ONLY
R36.  Churrascaria  Tabajara
Av.  São  Carlos,  3677  -­‐  3361.4282  -­‐  STEAKHOUSE  -­‐  LUNCH/DINNER
R37.  Churrascaria  Trevo
Av.  Prof.  Luis  Augusto  de  Oliveira,  385  
            (extension  of  the  Av.  São  Carlos)  -­‐  3361.3052  -­‐  STEAKHOUSE  -­‐  LUNCH/DINNER
Zϯϴ͘ZĞƐƚĂƵƌĂŶƚĞĞƵīĞƚĂŶƚŽƐĞŽŶƚŽƐ
Rua  Major  José  Inácio,  2211  -­‐  3372.6661
HOTÉIS  -­‐  HOTELS
H1.  Indaiá  Hotel
R.  Jacinto  Favoreto,  351
,Ϯ͘ƚůĂŶƟĐ/ŶŶZĞƐŝĚĞŶĐĞ
R.  Salomão  Dibbo,  321
H3.  Indaiá  Hotel  Residence
Z͘:ĂĐŝŶƚŽ&ĂǀŽƌĞƩŽ͕ϳϴϮ
H4.  Parisi  Hotel
Av.  São  Carlos,  3.163
H5.  Hotel  Anacã
Av.  São  Carlos,  2.690
H6.  Hotel  Ypê
Av.  Dr.  Carlos  Botelho,  2.060
H7.  San  Ciro  Apart  Hotel
R.  28  de  setembro,  2.222
H8.  Central  Park  Apart  Hotel
Av.  Francisco  Pereira  Lopes,  2.600
H9.  Hotel  Acaccio
Av.  São  Carlos,  1.981
,ϭϬ͘ƚůĂŶƟĐ/ŶŶZŽǇĂůĞ
R.  Conde  do  Pinhal,  1.630
H11.  Hotel  Caiçara
R.  Conde  do  Pinhal,  2.217
H12.  Ibis  Hotel
Av.  Passeio  dos  Ipês,  140
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Conference site
The meeting will take place at Buildings 5 and 6, and also in the Coﬀee Area. All these buildings are
indicated in the map on page 11.
Plenary talks will take place at the Auditorium (Building 6)
Special session on Elliptic Equations I in room 5-001 (Building 5)
Special session on Elliptic Equations II in room 5-003 (Building 5)
Special session on Linear Equations in room 5-002 (Building 5)
Special session on Nonlinear Dynamical Systems in room 5-104 (Building 5)
Special session on Ordinary and Funct. Diﬀ. Equations in room 5-103 (Building 5)
Special session on Dispersive Equations in room 5-101 (Building 5)
Special session on Computational Dynamics in Cisc room (Building 6)
Special session on Conservation Laws and Transport Equations at the Auditorium (Building 6)
Special session on Fluid Dynamics in room 5-004 (Building 5)
Poster session in Coﬀee Room (ground ﬂoor of the Library)
Registration
The registrations will be made in the following schedule:
Sunday, February 2nd: From 18:00hs to 19:00hs in the lobby of Anacã Hotel.
Monday, February 3rd: From 8:00hs to 8:20hs in the entrance of the Auditorium (Building 6).
We will provide you a badge at registration. Please wear your badge at the event.
The Events Oﬃce (3, map at page 11) will be at your disposal for any questions and information,
also the Events Oﬃce will set up a help desk with all the necessary information at the entrance of
the Auditorium.
Financial support
The ﬁnancial support from the local organizing committee will be available on Tuesday, February 4th,
at the Financial Oﬃce (4, map of page 11). In order to receive your support, it is mandatory to
completely ﬁll out the on-line registration form available at summer.icmc.usp.br/user_summer/ .
Meals and refreshments
There are several restaurants near the campus. You can ﬁnd them by looking at the city map located
on page 5. There are also choices of pizzerias. At night, there are many bars around the city.
There is also a canteen on the campus (7, map at page 11) where you can have either snacks or
lunch.
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Social events
Monday, February 3rd: Musical presentation at 18:30hs in the Auditorium.
Monday, February 3rd: Cocktail at 19:30hs at ICMC.
Tuesday, February 4th: Photo of the meeting at 12:30hs at ICMC.
Tuesday, February 4th: Conference Banquet at 20:30hs at Tulha Bar e Restaurante.
More information about the restaurant where the banquet will take place at http://www.dgc.
com.br/clube/tulha.asp.
Health emergencies
In case of accidents or health emergencies call 192 (SAMU).
Money exchanges
In case you need to exchange your money, we recommend Fitta Câmbio, located in Rua Episcopal,
1931. The working hours are from 9:00 to 17:30. You can locate it at the map in page 7. Another
option, at Shopping Center Iguatemi, is Conﬁdence Câmbio.
Smoking
Smoking is prohibited inside any of the ICMC buildings also in the canteen and on the ground ﬂoor
of the library.
Computer and wireless LAN use
There will be available computers and a printer for use at the lobby of the Auditorium.
The University provides access to wireless internet connection via eduroam. If you do not possess
an eduroam account you can access another of our wireless connection through the following steps:
1. Enable wireless on your device.
2. Join the ICMC-GUEST wireless network.
3. Open a browser and try to visit any website.
4. You will be redirected to a login page. Enter the login and password as follows:
User Name: summer
Password: smode14!
5. You may freely browse the internet after logging in. You may occasionaly need to re-authenticate
using the above procedure.
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The Pohozaev identity and singular radial solutions for an elliptic
problem
Alfonso Castro, Victor Ardila, Jose F. Caicedo
Harvey Mudd College
We study singular solutions to problems of the type ∆u + f(u) = g in the unit ball subject to
u(x) = 0 for ‖x‖ = 1. we consider superlinear nonlinearities f with subcritical growth, sub-super
critical growth, and jumping nonlinearities and prove the existence of continua of solutions of singular
solutions.
Solutions for singularly perturbed Klein Gordon Maxwell Proca
systems on a Riemannian manifold with subcritical, critical and
supercritical nonlinearity
Anna Maria Micheletti
Università degli Studi di Pisa
Given a 3 or a 4 dimensional Riemannian manifold (M, g), we investigate the existence of positive
solutions of a singularly perturbed Klein-Gordon-Maxwell-Proca system in M .
When the nonlinearity is subcritical, both the topology and the geometry of the Riemannian
manifold M inﬂuence the number of solution. In the case of critical or supercritical nonlinearity, if
the manifold M exhibits some special type of symmetry, it is possible to ﬁnd solutions of the KGMP
equation concentrating on a submanifold of M .
Higher order functional inequalities and the 1-biharmonic
operator
Bernhard Ruf, Enea Parini (Marseille), Cristina Tarsi (Milano)
Universitá di Milano
We study optimal embeddings for the space of functions whose Laplacian belongs to L1(Ω),
where Ω ⊂ RN is a bounded domain. This function space turns out to be strictly larger than the
Sobolev space W 2,1(Ω) in which all second order derivatives are taken into account. In particular, in
the limiting Sobolev case, when N = 2, we establish a sharp embedding inequality into the Zygmund
space Lexp(Ω). This result enables us to improve the Brezis-Merle regularity estimate for the Dirichlet
problem ∆u = f(x) ∈ L1(Ω), u = 0 on ∂Ω.
We then study the operator associated to related minimization problems, the 1-biharmonic oper-
ator under various boundary conditions.
A three-dimensional Steklov eigenvalue problem with exponential
nonlinearity on the boundary
Carlo Pagani, Dario Pierotti
Politecnico di Milano
We investigate the existence of pairs (λ, u), with λ > 0 and u a harmonic function in a bounded
domain Ω ⊂ R3 such that the nonlinear boundary condition ∂νu = λµ sinhu holds on ∂Ω, where
µ is a non negative weight function. This type of exponential boundary condition arises in corrosion
modeling (Butler-Volmer condition).
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Global attractors for reaction-diﬀusion equations
Carlos Rocha
Instituto Superior Técnico
We consider the characterization of global attractors for dissipative semiﬂows generated by scalar
reaction-diﬀusion equations deﬁned on an interval under separated boundary conditions. We survey
some recent results extending the previous characterization to the case of periodic boundary conditions
and discuss results related to the topological equivalence between global attractors.
Morin singularities in diﬀerential operators
Carlos Tomei, Marta Calanchi, Daniele Cassani
Pontifícia Universidade Católica - Rio
Some special diﬀerential equations F (u) = g may be studied as functions between Hilbert (Ba-
nach) spaces. Usually, F = L+N , where L is a linear operator and the nonlinear part N interacts in
a somehow weak form with the spectrum of L. The approach dates back to Dolph and Hammerstein
and was substantially enlarged with the use of the local theory of singular points by Ambrosetti and
Prodi. Their original theorem, as reﬁned by Manes and Micheletti, counted solutions in terms of g.
Berger and Podolak then introduced a very convenient global Lyapunov-Schmidt decomposition,
which in subsequent work with Church, led to statements about the global structure of F  the
Ambrosetti-Prodi theorem was rephrased as F being a global fold between appropriate functional
spaces.
More complicated equations gave rise to more complicated singularities, studied by the previous
authors and Damon, Ruf, Tarantello and Timourian, among many others. The geometric approach
stimulated a better understanding of the critical set of F, in works of Burghelea, Giannoni, Malta,
Micheletti.
New results counting solutions come up frequently (Castro, Cossio and many others), and speciﬁc
numerics relate to the geometry (McKenna, Cal Neto). Still, a more uniﬁed framework requires some
theoretical clariﬁcation. The talk presents some recent results along these lines.
Soliton solutions for a class of quasilinear Schrödinger equations
with a parameter
Claudianor O. Alves, Youjun Wang, Yaotian Shen
Universidade Federal de Campina Grande
Using variational methods combined with perturbation arguments, we study the existence of
nontrivial classical solution for the quasilinear Schrödinger equation
−∆u+ V (x)u+ κ
2
[∆|u|2]u = l(u), x ∈ RN ,
where V : RN → R and l : R→ R are continuous function, κ is a parameter and N ≥ 3. This model
has been proposed in plasma physics and nonlinear optics. As a main novelty with respect to some
previous results, we are able to deal with the case κ > 0.
Djairo G. de Figueiredo: His life and work
David G. Costa
University of Nevada, Las Vegas
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An existence theorem for solitons and applications
Donato Fortunato, Vieri Benci
Universitá degli Studi di Bari Aldo Moro
Roughly speaking a soliton is a solution of a ﬁeld equation whose energy travels as a localized
packet and which exhibits some strong form of stability. We state some results obtained jointly with V.
Benci. We state an abstract theorem which allows to prove the existence of a class of solitons. Such
solitons are suitable minimizers of a constrained functional and they are called hylomorphic solitons.
Then we apply the abstract theory to problems related to the nonlinear Schrödinger equation and to
the nonlinear Klein-Gordon equation.
Geometric regularity estimates for singular PDEs
Eduardo Teixeira
Universidade Federal do Ceará
I will report on geometric regularity estimates for a class of elliptic PDEs whose ellipticity dege-
narate along an a priori unknown singular set.
Min-max theory for the area functional and applications
Fernando Codá Marques
Instituto de Matemática Pura e Aplicada
Motivated by a foundational question of Poincaré, Birkhoﬀ used min-max methods to prove the
existence of a closed geodesic in any Riemannian two-sphere. This has inspired great developments
in the ﬁeld, like the Three Geodesics Theorem of Lusternik-Schnirelmann and the Almgren-Pitts
min-max theory of minimal surfaces.
In this talk I will give an overview of these ideas and of applications to geometry, including
recent results in collaboration with Andre Neves that lead to the existence of inﬁnitely many minimal
hypersurfaces in positive Ricci curvature.
Theoretical and numerical bounds for the aerodynamic stability of
suspension bridges
Filippo Gazzola, Elvise Berchio
Politecnico di Milano
We consider a mathematical model for the study of the dynamical behavior of suspension bridges.
We show that internal resonances, which depend on the bridge structure only, are the origin of torsional
instability. We obtain both theoretical and numerical estimates of the thresholds of instability. Our
method is based on a ﬁnite dimensional projection of the phase space which reduces the stability
analysis of the model to the stability of suitable nonlinear Hill equations. The role of aerodynamic
forces is also discussed.
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Bubble tower solutions of some nonlinear elliptic problems and
blow up for semilinear heat equations
Filomena Pacella
Universitá di Roma "Sapienza
We start presenting some questions about blow-up solutions of semilinear heat equations which
are strictly related to the existence of sign changing bubble towers for the associated stationary elliptic
problems.
Then we discuss the existence and the asymptotic behavior of such solutions in bounded domains.
First the case of dimension n > 2 will be considered and results about Lane Emden problems with
almost critical nonlinearities or Brezis-Nirenberg problems will be described.
The last part of the talk is devoted to the two-dimensional case for which, recently, results for
Lane Emden problems in bounded domains have been obtained.
The diﬀerences between the case n = 2 and the case n > 2 will be emphasized.
Henri Poincaré, a founding father of the modern theory of PDEs
Haïm Brezis
Rutgers University (USA) and Technion (Israel)
I will discuss some contributions of Henri Poincaré which have had a major impact on the devel-
opment of PDEs in the 20th century; in particular, the solution of the Laplace equation, the spectral
theory for the Laplacian, and much more. Poincaré also had prophetic insights about the role of PDEs
within Mathematics.
Complicated histories caused by variable delay
Hans-Otto Walther
Justus-Liebig-Universitaet Giessen
There exist a delay functional d on an open set U ⊂ C([−2, 0],R), with d(φ) = 1 close to zero,
and a parameter α > 0 so that the equation
x′(t) = −αx(t− d(xt))
has a solution which is homoclinic to zero, the zero equilibrium is hyperbolic with 2-dimensional
unstable manifold, and the stable manifold and unstable manifolds intersect transversely along the
homoclinic ﬂowline. We prove that close to the homoclinic loop there exists a kind of complicated
motion which involves partially unstable behaviour. This does not require any relation between the
growth rate in the unstable space and the decay rate in the leading stable plane of the linearized
semiﬂow.
Asymptotic behavior of incompressible ﬂuid ﬂows around small
obstacles and other singularly perturbed domains
Helena Nussenzveig Lopes
Universidade Federal do Rio de Janeiro
In this talk we will discuss recent work on incompressible ﬂuid ﬂows in the exterior of small
obstacles and other singularly perturbed domains, such as the exterior of a thin obstacle in 2D or
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the exterior of an inﬁnite number of small obstacles. Most, but not all, of the results are for two-
dimensional ﬂows; we treat both ideal and viscous ﬂuid ﬂow. Our main motivation is to understand
the inﬂuence of obstacles in an exterior domain ﬂow when the obstacles are small with respect to a
ﬁxed scale, that of the initial eddy.
Chaos, attractors and uncertainty
Jacob Palis
Instituto de Matemática Pura e Aplicada
We will discuss a global conjecture describing the long range behavior of typical trajectories of
typical dynamical systems in terms of ﬁnitely many attractors. In particular, we present new results
on the ﬁniteness of attractors for 1-dimensional dynamics. Moreover, we discuss the challenge of
estimating uncertainty in the context of the conjecture above.
Nonhomogeneous Dirichlet problems for the p−Laplacian
Jean-Pierre Gossez, Djairo de Figueiredo, Pedro Ubilla
Université Libre de Bruxelles
This talk is mainly concerned with the existence, nonexistence and multiplicity of positive solutions
for the problem {
−∆p u = λuq−1 in Ω,
u = ϕ on ∂Ω.
(1)
For p = 2, q = p∗ and ϕ = 0, this is the well-known Pohozaev equation, which has lead to a very
large number of works dealing with criticality. Our purpose here is to study problem (1) in the case
of the p−Laplacian with a nonzero boundary data ϕ.
(Joint work with D. de Figueiredo and P. Ubilla)
Positive solutions of some boundary value problems for
diﬀerential systems coming from models of burglary of houses
Jean Mawhin, Marta Garcia-Huidobro, Raul Manasevich
Université Catholique de Louvain
Using Leray-Schauder degree arguments, existence results for positive solutions (A,N) are proved
for ordinary diﬀerential systems of the form
η(x)[A−A0(x)]′′ −A+A0(x) +Nf(x,A) = 0,
N ′′ + [g(x,A,A′)N ]′ − ω2(N − 1) = 0,
and of the form
η[A−A0(x)]′′ −A+A0(x) +NA = 0,(
N ′ − 2NA
′
A
)′
−NA+A1(x)−A0(x) = 0,
with either Neumann or periodic boundary conditions. HereA0 is of class C2 and η,A1, f, g continuous
functions satisfying some further mild conditions.
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The form of the systems and the assumptions upon η, A0, f and g are motivated by some
mathematical models for the burglary of houses.
The requested a priori estimates are obtained by some unusual combination of pointwise and
L1-estimates.
Extremal functions in a sharp form of Trudinger-Moser inequality
João Marcos Bezerra do Ó
Universidade Federal da Paraíba
We prove a sharp form of the Trudinger-Moser inequality for the Sobolev space H1,n(Rn). The
sharpness comes from the introduction of an extra factor ‖u‖nn in the classical Trudinger-Moser
inequality. Let
`(α) := sup
{u∈H1,n(Rn) : ‖u‖1,n=1}
∫
Rn
Φ ◦ να(u) udx,
where Φ(t) := et−∑n−1i=0 tii! and να(u) := βn(1+α‖u‖nn)1/(n−1)|u|n/(n−1). The main results read:
(1) for 0 ≤ α < 1 we have `(α) < ∞, (2) for α > 1, `(α) = ∞ and (3) moreover, we prove that
for 0 ≤ α < 1, an extremal function for `(α) exists.
Singular points of principal curvature lines on hypersurfaces of R4
Jorge Sotomayor
Universidade de São Paulo
The patterns of approach to the umbilic and partially umbilic singular points of the principal
curvature lines on a 3−manifold immersed into R4 will be described in this lecture, under appropriate
genricity hypotheses. The setting of the problem into terms of ordinary diﬀerential equations and
a discussion of the historical landmarks for this study, going back to Euler, Monge, Poincaré and
Darboux, will preceed the talk.
Work in collaboration with R. Garcia (UFG) and D. da Silva (UFS).
Some semi linear elliptic systems (with Djairo and without Djairo)
Lucio Boccardo
Universitá di Roma Sapienza
In this talk Ω is a bounded open set in IRN , N ≥ 2, M(x) is a symmetric measurable matrix
such that, for α, β ∈ IR+,
α|ξ|2 ≤M(x)ξξ, |M(x)| ≤ β.
1.1 Minima and critical points of functionals of the type
1
p
∫
Ω
|Dv|p + 1
q
∫
Ω
|Dv|q +
∫
Ω
H(x, v, w), p, q > 1,
and nontrivial solutions of systems of the type
1

−∆p(u) = f(x, u, z), in Ω;
−∆q(z) = g(x, u, z), in Ω;
u = 0 = z, on ∂Ω.
(2)
are studied in a joint paper with Djairo.
1 The principal part is nonlinear, but I use the deﬁnition of semilinear...
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• For a single equation, the presence of a linear lower order term improves the regularity of the
solutions: it is possible to prove the existence of solutions u ∈ ℘, even if 2 < (p∗)′ 2, for the
Dirichlet problem { −∆p(u) + u = f(x) ∈ L2(Ω), in Ω;
u = 0, on ∂Ω.
• Study of systems of the type
1 < p, q <
2N
N + 2

−∆p(u) + z = f(x) ∈ L2(Ω), in Ω;
−∆q(z) + u = g(x) ∈ L2(Ω), in Ω;
u = 0 = z, on ∂Ω.
• Open problem: in the above system (2), change −∆q with operators close to the 1-Laplacian
like
−div
( log(1 + |Dv|)
|Dv| M(x)Dv
)
3
1.2 Study of systems of the type
4

−div
( Du
(1 + z2)
)
+ u = f(x) ∈ L2(Ω), in Ω;
−div
( Dz
(1 + u2)
)
+ z = g(x) ∈ L2(Ω), in Ω;
u = 0 = z, on ∂Ω.
2. Schrödinger-Maxwell System
Let A, r > 0 and f(x) ∈ Lm(Ω), m ≥ 2NN+2 (variational framework"), existence and unex-
pected" summability properties of the solutions of{
0 ≤ u ∈W 1,20 (Ω) : −div(M(x)Du) +Aϕur = f(x),
0 ≤ ϕ ∈W 1,20 (Ω) : −div(M(x)Dϕ) = ur+1,
(3)
are studied in a recent paper (dedicated to V.-D. Benci-Fortunato on his 130th" birthday"). Moreover
ϕur ∈ L1(Ω), ur+1 ∈ L1(Ω).
If A = r + 1 and M is symmetric, a method for the proof of the existence is the study of the
critical points of
1
2
∫
Ω
MDvDv − 1
2
∫
Ω
MDψDψ +
∫
Ω
v|ψ|r+1 −
∫
Ω
f v
thanks to a theorem by Benci-Rabinowitz 5.
In a work in progress with L. Orsina a surprising (existence of solutions in W 1,20 (Ω) even outside
of variational framework") existence result is proved if m = r+1r <
2N
N+2 , r >
N+2
N−2 .
2 If 2 ≥ (p∗)′ we are in the classical framework of the existence results by Leray-Lions, Brezis, Browder.
3 For the single equation see classical papers by Gossez and a recent paper in collaboration with L. Orsina.
4 The single equations is studied in joint papers with H. Brezis and with G. Croce, L. Orsina.
5 Work in progress with D. Arcoya and T. Leonori.
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Multiplication of random matrices
Marcelo Viana
Instituto de Matemática Pura e Aplicada
Lyapunov exponents (of random marices, linear cocyles, diﬀeomorphisms etc) tend to depend in
very subtle and irregular ways on the system. However, in the iid case they are continuous functions
of the system data. The 2D version of this fact was proven jointly with Carlos Bocker and the general
case is an ongoing project with Artur Avila and Alex Eskin.
Spectral estimates on spheres and compact manifolds
Maria J. Esteban, Jean Dolbeault, Ari Laptev
CNRS & Université Paris-Dauphine
In this talk I will present recent work with Jean Dolbeault, Ari Laptev and Michael Loss about
optimal estimates of the principal eigenvalue of Schrödinger operators on the sphere, or in general,
on general compact manifolds, based on the best constants for some functional inequalities. These
estimates show that for compact manifolds both Keller and Lieb-Thirring-like estimates do not hold
true with the usual constants and exponents as in the Euclidean space.
Solutions to a singularly perturbed supercritical elliptic equation
on a Riemannian manifold concentrating at a submanifold
Mónica Clapp
Universidad Nacional Autónoma de México
For some smooth Riemannian manifolds (M, g), including warped products, we establish existence
of positive solutions to the equation
−ε2∆gu+ u = up−1 onM,
which concentrate at certain submanifolds ofM as ε→ 0, for supercritical nonlinearities.
Using one of the projections of the warped product or some harmonic morphism, we reduce this
problem to a problem of the form
−ε2divh (c(x)∇hu) + a(x)u = b(x)up−1,
with the same exponent p, on a Riemannian manifold (M,h) of smaller dimension, so that p turns out
to be subcritical for this last problem. Applying Lyapunov-Schmidt reduction, we establish existence
of a solution to the last problem which concentrates at a point as ε→ 0.
This is joint work with Marco Ghimenti and Anna Maria Micheletti.
Contributions to non-linear fractional elliptic equations
Patricio Felmer
Universidad de Chile
In this talk we review some recent results on the analysis of various problems on non-linear
equations involving fractional elliptic operators. We start with the study of some limiting theorems for
the heat equation with a nonlinear fractional operator, when the order of the operator approaches zero.
These results are proved in the context of viscosity solutions, with an appropriate use of the comparison
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principle and barrier functions for bounded domains. With a related approach we then present some
results for the existence of boundary blow-up solutions for these non-linear fractional elliptic equations
in bounded domains, making use of the same basic approach with super and sub-solutions and barrier
functions. We conclude this talk discussing another class of problems by assuming that the fractional
operator has a variational formulation, providing a much richer structure to the nonlinear equations.
We present applications to the non-linear Schrödinger Equation with the fractional laplacian and also
some regional operators, including concentration phenomena occurring in this setting.
Multi-transition solutions for a spatially reversible elliptic system
Paul Rabinowitz, Piero Montecchiari
University of Wisconsin
Consider the family of elliptic systems of the form
(PDE) −∆u+ Fu(x, u) = 0 x ∈ Rn
where F ∈ C2(Rn+m,R), is 1-periodic in the components of x and u, and is even in the components
of x. We establish the existence of solutions of (PDE) which undergo multiple spatial transitions.
Equilibria with a nontrivial nodal set and dynamics of parabolic
equations on symmetric domains
Peter Polacik
University of Minnesota
We consider the Dirichlet problem for a class of nonlinear parabolic equations on a reﬂectionally
symmetric, bounded domain. We are in particular interested in equations which have nonnegative
equilibria (that is, solutions of the underlying elliptic equation) with a nontrivial nodal set. We will
address the problem of existence of such equilibria, and examine their symmetry properties and the
structure of their nodal sets. Then we explain how such equilibria ﬁt in the global dynamics of the
parabolic problem. As a consequence of the global structure thus described, we derive an asymptotic
symmetry result for bounded nonnegative solutions.
Analyticity and nonanalyticity of solutions of delay-diﬀerential
equations
Roger D. Nussbaum
Rutgers University
The results of this lecture represent joint work with John Mallet-Paret of Brown University. For
further details see arXiv:1305.0579v2 and papers in preparation.
It is a special case of an old result of Nussbaum that if x : (−∞, T ) → Rn is a bounded C1
solution of
x′(t) = f(x(t), x(t− r1), x(t− r2), . . . , x(t− rk)), (∗)
where rj are positive constants and f is real analytic on an appropriate open domain, then x(t) is
real analytic. However, even if
x′(t) = f(t, x(t), x(t− r(t))), (∗∗)
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where x : (−∞, T ) → R is bounded and f and r are real analytic on appropriate domains, previous
techniques are no longer applicable. We shall discuss some new positive results concerning analyticity,
but we shall also discuss linear non-autonomous examples of the form (**) which have inﬁnitely
diﬀerentiable periodic solutions which are real analytic on a nonempty open set but fail to be real
analytic on an uncountable set of points S. We shall discuss a number of open questions concerning
the issue of analyticity versus nonanalyticity, in particular the case of periodic solutions of autonomous
functional diﬀerential equations with state dependent time lags.
Homoclinic orbits for NLS with spatially dependent and
unbounded perturbations
Shui-Nee Chow, Yi Wang, Chongchun Zeng
Georgia Insitute of Technology
For an integrable focusing cubic nonlinear Schrödinger equation (NLS) under spatial periodic
boundary conditions, it is known that there are whiskered tori which form heteroclinic orbits to steady
states or homoclinic orbits to periodic orbits with diﬀerent asymptotic phases as time approaches
plus and minus inﬁnity. In this work, we consider the integrable NLS under diﬀusive (unbounded)
perturbation and spatially dependent time periodic forcing and show (based on singular perturbation
method) that there exist orbits homoclinic to some saddle points. In particular, these orbits are
formed by joining some unperturbed heteroclinic orbits and periodic orbits which are resonant to
the perturbation frequency. We note that as the normally elliptic invariant slow manifold does not
necessarily persist under the spatially dependent forcing, we need to apply a modiﬁed averaging
technique to obtain a suﬃciently accurate approximate invariant slow manifold. Moreover, as the
diﬀusive perturbation appears as one of the highest order derivative terms in our perturbed NLS, its
ﬂow is non-diﬀerentiable with respect to the perturbation parameters. It is also interesting to note
that we can actually prove that certain invariant manifolds are smooth with respect to the perturbation
parameters.
On the structure of solutions of the nonlinear heat equation
Thierry Cazenave
Université Pierre et Marie Curie
In this joint work with F. Dickstein and F.B. Weissler, we consider the nonlinear heat equation
ut−∆u = |u|αu in the unit ball Ω of RN with Dirichlet boundary conditions, in the subcritical case.
More precisely, we study certain geometric properties the set G of initial values in C0(Ω) for which the
resulting solution of the equation is global. We prove in particular that if φ is a radially symmetric,
sign-changing stationary solution, then the solution of the equation with initial value λφ blows up in
ﬁnite time if |λ− 1| > 0 is suﬃciently small and if α is suﬃciently close to 4/(N − 2). Consequently,
the set G is not star-shaped around 0.
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Recent results on stability of stochastic delay evolution equations
Tomás Caraballo
Universidad de Sevilla
We will report on some recent results concerning the stability of solutions of delay stochastic
evolution equations. Almost sure stability as well as mean square stability will be analyzed. Also
stability with general decay rate will be shown in some particular cases. We will emphasize that, using
diﬀerent Lyapunov functionals, we will be able to show how one can obtain diﬀerent stability regions
for some stochastic partial diﬀerential equations.
Non Archimedean Mathematics and ultrafunctions
Vieri Benci
Università degli Studi di Pisa
By Non-Archimedean Mathematics (NAM) we mean mathematics based on non-Archimedean
ﬁelds, namely ordered ﬁelds which contain inﬁnite and inﬁnitesimal numbers. The rise of it is due to
Du Bois-Reymond, Veronese, Levi-Civita, Hilbert and al. in the period 1880-1910. Then it has been
"forgotten" until the '60 when Robinson published his celebrated book on Non Standard Analysis
(NSA). The aim of this talk is to show that NAM not only it is a beautiful ﬁeld of Mathematics, but
it is very usful in many circumstances since it gives extra tools in build mathematical models of the
real world. In particular it is possible to introduce a new class of functions (the Ultrafunctions) which
allow to formulate and to solve problems which cannot be treated with the usual tools of Mathematics.
Stochastic modeling and stability
Yingfei Yi
Georgia Institute of Technology & Jilin University
The talk will discuss three diﬀerent modeling approaches in describing complex systems at micro-
scopic (trajectory-based), macroscopic (statistics-based), or mesoscopic (distribution-based) levels.
With particular attentions paying to mesoscopic models as white-noise perturbed systems of ordinary
diﬀerential equations, new existence and non-existence results of stationary measures of the corre-
sponding diﬀusion processes will be presented by relaxing the notion of Lyapunov functions. Limiting
behaviors of stationary measures will be discussed along with applications to problems of stochastic
stability and bifurcations. Relating to the origin of ergodic theory, characterization of limiting Gibb's
measures will be given in responding to the desired ergodicity of isolated particle systems under
thermodynamics limits.
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Elliptic equations
Organizer: Claudianor O. Alves
Caﬀarelli-Kohn-Nirenberg inequality on metric measure spaces:
symmetrization and rigidity
Alexandru Kristaly
Babes-Bolyai University
We prove that if a metric measure space satisﬁes the volume doubling condition and the CKN
inequality with the same exponent n ≥ 3, then it has exactly the n-dimensional volume growth. In
particular, we show that Minkowski spaces represent the optimal framework for the CKN inequality
on a large class of Finsler manifolds: (1) Minkowski spaces support the sharp CKN inequality (using
symmetrization arguments); (2) Any complete Berwald space with non-negative Ricci curvature which
supports the sharp CKN inequality is isometric to a Minkowski space. The talk is based on a joint
work with S. Ohta [Mathematische Annalen, 357(2013), no. 2, 711-726].
Ground states for the Bose-Fermi mixture model
Andrés I. Ávila
Universidad de La Frontera
Condensed Matter is one of the most studied ﬁeld in Molecular Physics in the last decades. They
are used as physical models of quantum many-body systems since behave like a gas, for example
superconductivity, insulators, etc. Particles are classiﬁed into two types: symmetric/antisymmetric
quantum number: bosons (integer spin) and fermions (half spin). Studying particle systems behavior
at very low temperature (ultracold), the system behaves as one particle. Bose-Einstein Condensate
(BEC) claims that all particles will occupy the same quantum state, which is modelled by the well-
known Gross-Pitaevskii equation. In case of fermions, the Pauli's Exclusion Principle adds an extra
nonlinear term of power type.
In case of mixtures between the two particle types, their dynamics is formulated in R3 by NB
condensed bosons of massmB andNF condensed fermions of massmF interacting through a coupling
parameter gBF depending on masses(
− 1
2
∆ + VB(x) + gB|φB|2 + gBFNF |φF |2
)
φB = i
∂
∂t
φB, (4)
(
− 1
8
∆ + VF (x) + gF |φF |4/3 + gBFNB|φB|2
)
φF = i
∂
∂t
φF , (5)
where gF > 0 and gB, gBF can change sign. Common models for VB and VF are quadratic type.
Complex ground states are obtained by numerical simulations showing that the nonlinear Pauli
term is aﬀecting the results on nonlinear elliptic systems as seen in Figure 1.
To understand this phenomenon, we need to revise the results for elliptic systems and extending
to this new coupling. In this work, we start by obtaining the ﬁrst main result: ground state of the
standing wave solutions for diﬀerent signs of the nonlinear terms gB, gBF .
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Figure 1: 2D Ground states of Bose-Fermi Mixtures
Existence of solutions to supercritical problems on manifolds
Angela Pistoia
Universitá di Roma Sapienza
We study the problem
−∆gu+ h(x)u = up, u > 0, in (M, g)
where (M, g) is an−dimensional Riemannian manifold without boundary and p > 1.We present some
recent results about existence of solutions concentrating along k−dimensional minimal submanifolds
of M for any integer k between 0 and n− 1, provided the exponent p is close the (k+ 1)−st critical
exponent. The results have been obtained in collaboration with Juan Davile, Marco Ghimenti, Anna
Maria Micheletti and Giusi Vaira.
Some aspects of growth tumours: antiangiogenic therapies
Antonio Suárez, Manuel Delgado, Cristian Morales-Rodrigo
Universidad de Sevilla
This talk deals with the theoretical study of a system a nonlinear system of partial diﬀerential
equations modeling the eﬀect of an anti-angiogenic therapy based on an agent that binds to speciﬁc
receptors of the endothelial cells.
It is well-known that tumor induced angiogenesis is a rather complex process by which a tumor
prompts the formation of a vascular network which starts in a close blood vessel and leads to vascular
growth towards it to gain access to the necessary nutrients to continue growing. Also, the tumor cells
acquire a means of transport to form a new colony in distant organs (metastases).
We propose and study a system modeling the cited therapy and we give the biological and medical
interpretations of the main results.
Approximation of Sobolev maps with values into manifolds
Augusto C. Ponce
Université Catholique de Louvain
Given a sphere Sn or more generally a compact manifold Nn, we investigate the problem of density
of the class C∞(Qm;Nn) of smooth maps with values into Nn in the Sobolev spacesW k,p(Qm;Nn)
with respect to the strong topology.
The answer for a general integer k has a surprisingly simple answer in terms of the homotopy
group pibkpc(Nn).
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This topological condition is no longer needed when we allow functions having singularities on
small sets.
This is a joint work with P. Bousquet (Aix-Marseille Université) and J. Van Schaftingen (Université
Catholique de Louvain).
The use of natural constraints in the search for solutions to
system of nonlinear Schrödinger equations.
Benedetta Pellacci, L. Maia, E. Montefusco
Universitá Parthenope di Napoli
This talk will be concerned with the existence of solutions with, possibly, both positive components
for systems of nonlinear Schrödinger equations in the whole space. We will be mainly focused on the
use of various natural constraints in the search for solutions.
Proportionality of components, Liouville type theorems, a priori
estimates and existence for noncooperative elliptic systems
Boyan Sirakov, Alexandre Montaru, Philippe Souplet
PUC-Rio
We study qualitative properties of positive solutions of noncooperative elliptic systems. We obtain
new classiﬁcation and Liouville type theorems in the whole Euclidean space, as well as in half-spaces,
and deduce a priori estimates and existence of positive solutions for related Dirichlet problems. We
signiﬁcantly improve the known results for a large class of systems involving a balance between repulsive
and attractive terms. This class contains systems arising in biological models of Lotka-Volterra type,
in physical models of Bose-Einstein condensates and in models of chemical reactions.
Critical elliptic problems in R2 involving resonance in high order
eigenvalues
Bruno Ribeiro
Universidade Federal da Paraíba
In this work we deal with the following class of problems{
−∆u = λku+ g(x, u) in Ω,
u = 0 on ∂Ω,
where Ω ⊂ IR2 is bounded with smooth boundary, g has a unilateral critical behavior of Trudinger-
Moser type and λk denotes the k-th eigenvalue of (−∆, H10 (Ω)), k ≥ 2. We prove existence of
nontrivial solution for this problem using variational methods.
52 ICMC Summer Meeting in Diﬀerential Equations
Multiple layered solutions for Neumann semi linear elliptic
problems in the ball
Denis Bonheure
Université Libre de Bruxelles
In this talk, I will present recent results on the existence of radially symmetric solutions for some
semi linear elliptic problems with Neumann boundary conditions in a ball. Our methods allow to
construct solutions with a peak at the origin, interior and boundary layers. Sub and supercritical
regimes can be considered. The main ingredient is a bifurcation analysis from a constant solution of
the problem.
Quasilinear elliptic problems under asymptotically linear
conditions at inﬁnity and at the origin
Edcarlos D. Silva, Marcelo F . Furtado, Maxwell L. Silva
Universidade Federal de Goiás
In this talk we establish existence and multiplicity of solutions for a Schrodinger equation which
admits a quasilinear elliptic form. Under asymptotically linear conditions on the nonlinear and some
crossing over phenomenon we apply the Dual Principle introduced by Liu, Jia-quan; Wang, Ya-qi;
Wang, Zhi-Qiang. Soliton solutions for quasilinear Schrödinger equations. J. Diﬀerential Equations
187(2003), no. 2, 479 - 493.
Eder Marinho Martins, Grey Ercole, Rodney Biezuner
Universidade Federal de Ouro Preto
We present an iterative method, inspired by the inverse iteration with shift technique of ﬁnite
linear algebra, designed to ﬁnd the eigenvalues and eigenfunctions of the Laplacian with homogeneous
Dirichlet boundary condition for arbitrary bounded domains Ω ⊂ R. Uniform convergence away from
nodal surfaces is also obtained. The method can also be used in order to produce the spectral
decomposition of any given funcional u ∈ L2(Ω).
Fu£ík spectrum and applications
Eugenio Massa
Universidade de São Paulo
The Fu£ík spectrum is deﬁned as the set Σ of the pairs (λ+, λ−) ∈ IR2 such that the following
problem has nontrivial solutions:{ −∆u = λ+u+ − λ−u− in Ω
Bu = 0 in ∂Ω
, (6)
where u+(x) = max{0, u(x)}, u−(x) = max{0,−u(x)} and Ω is usually a bounded domain in IRN .
This nonlinear spectrum is important when studying jumping nonlinearities, that is, nonlinearities
which has diﬀerent behavior at +∞ e −∞.
In this talk we present several results concerning the structure of Σ, its applications, and some
generalization, such as the case of the p-Laplacian, of systems of equations and when Ω is replaced
by a Torus.
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A nonlinear Schrödinger equation with unbounded or decaying
potentials in dimension two
Everaldo Souto de Medeiros, Claudianor Oliveira Alves , Francisco Siberio B. Albuquerque
Universidade Federal da Paraíba
In this talk we discuss some results of existence, nonexistence and multiplicity of solutions of the
nonlinear Schrödinger equation in dimension two. More precisely, we consider the equation
−∆u+ V (x)u = Q(x)f(u) in R2,
where V and Q are unbounded or decaying radial potentials and the nonlinearity f has exponential
critical growth in the Trudinger-Moser sense. Under some suitable conditions on V and Q , we ﬁrst
prove a version of the Trudinger-Moser inequality in a weighted Sobolev space. Using it, when f has
exponential critical growth and satisﬁes some other conditions, we prove the existence and multiplicity
of nontrivial weak solutions by variational method. We also treat the borderline between existence
and nonexistence of classical solutions via a suitable analysis of an ODE. This is a joint work with
Claudianor O. Alves and Francisco S. B. Albuquerque.
Ambrosetti-Prodi type results for a class of elliptic problems
Francisco Odair de Paiva
Universidade Federal de São Carlos
We will present some existence and multiplicity results for a class of elliptic problems with resso-
nance.
Existence and multiplicity of solutions for a prescribed
mean-curvature problem with critical growth
Giovany Figueiredo, Marcos Pimenta
Universidade Federal do Pará
In this work we study an existence and multiplicity result for the following prescribed mean-
curvature problem with critical growth −div
(
∇u√
1+|∇u|2
)
= λ|u|q−2u+ |u|2∗−2u in Ω
u = 0 on ∂Ω,
where Ω is a bounded smooth domain of RN , N ≥ 3 and 1 < q < 2. In order to employ variational
arguments, we consider an auxiliary problem which is proved to have inﬁnitely many solutions by
genus theory. A clever estimate in the gradient of the solutions of the modiﬁed problem is necessary
to recover solutions of the original one.
Regularity results on the Best-Sobolev-Constant function
Grey Ercole
Universidade Federal de Minas Gerais
We obtain some new regularity results for the Best-Sobolev-Constant Function deﬁned by
q ∈ [1, p?] 7→ λq := inf
{
‖∇u‖pp / ‖u‖pq : u ∈W 1,p0 (Ω) \ {0}
}
,
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where Ω is a bounded and smooth domain of RN , 1 < p < N and p? := NpN−p .
In a recent work we have proved that this function is absolutely continuous and thus its derivative
λ′q exists at almost all q ∈ [1, p?].
Now, we prove that λ′q exists if, and only if, the functional
Iq(u) :=
∫
Ω
|u|q log |u| dx
is constant on the set Eq of the Lq-normalized extremal functions corresponding to λq.
It follows from these results that λ′q exists and is continuous if q ∈ [1, p] and Ω is a general
bounded domain and also if q ∈ (p, p?) and Ω is a ball.
We also derive some estimates for Iq(uq) and use them to prove, under an expected asymptotic
behavior of uq, as q → p?, that λq is α-Hölder continuous in [1, p?] for any 0 < α < 1. As a
consequence, this Hölder regularity holds for a general bounded domain Ω when p = 2 and also for a
ball when p > 1.
Existence and orbital stability of the ground states with
prescribed L2norm for the NLS on bounded domains
Hugo Tavares, Benedetta Noris, Gianmaria Verzini
Universidade de Lisboa
Given ρ > 0, we are interested in the solutions (U, λ) ∈ H10 (Ω)× R of the elliptic problem
−∆U + λU = Up,
∫
Ω
U2 = ρ, U > 0,
where Ω is a bounded domain and p is Sobolev subcritical. We give conditions which ensure existence
of solution, which turn out to be necessary and suﬃcient when Ω is a ball. Moreover, if the domain is
a ball, we show that standing waves associated to least energy solutions are orbitally stable for every
ρ (in the existence range) when p is L2subcritical and critical: p ≤ 1 + 4/N , and for a.e. ρ in the
supercritical case p > 1 + 4/N . This marks a substancial diﬀerence between the cases Ω bounded
and Ω = RN . The proofs are obtained in connection with the study of a variational problem with
two constraints of independent interest. (Reference: arXiv:1307.3981)
A logistic elliptic equation with an indeﬁnite nonlinear boundary
condition
Humberto Ramos Quoirin, Kenichiro Umezu
Universidad de Santiago de Chile
We investigate a semilinear elliptic equation with a logistic nonlinearity and an indeﬁnite nonlinear
boundary condition, both depending on a parameter λ. Overall, we analyze the eﬀect of the indeﬁnite
nonlinear boundary condition on the structure of the positive solution set. Based on variational
and bifurcation techniques, our main results establish the existence of three nontrivial non-negative
solutions for some values of λ, as well as their asymptotic behavior. These results suggest that the
positive solution set contains an S-shaped component in some case, as well as a combination of a
C-shaped and a S-shaped components in another case.
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Study of a nonlinear Kirchhoﬀ equation with non-homogeneous
material
João Rodrigues Santos Júnior, Antonio Suaréz, Cristian-Rodrigo Morales, Giovany M. Figueiredo
Universidade Federal do Pará
In this paper we study the following non-homogeneous elliptic Kirchhoﬀ equation with nonlinear
reaction term { −M(x, ‖u‖2)∆u = λuq in Ω,
u = 0 on ∂Ω,
(7)
where Ω ⊂ IRN , N ≥ 1, is a bounded and regular domain, 0 < q ≤ 1, λ ∈ IR and
M(x, s) := a(x) + b(x)s, ‖u‖2 =
∫
Ω
|∇u|2dx,
with a, b ∈ Cγ(Ω), γ ∈ (0, 1) and a(x) ≥ a0 > 0, b ≥ 0. We analyze the existence and uniqueness
of positive solution. The main novelty is the inclusion of non-homogeneous term making the problem
without a variational structure. We use mainly bifurcation arguments to get the results.
Multiplicity results for some quasilinear elliptic problems
Jorge Cossio, Sigifredo Herron, Carlos Velez
Universidad Nacional de Colombia
In this talk we study the existence of solutions for the quasilinear elliptic boundary value problem{
∆pu+ f(u) = 0 in Ω,
u = 0 on ∂Ω,
(8)
where ∆pu = div(|∇u|p−2∇u) is the p-Laplace operator, p > 1, Ω ⊂ RN (N ≥ 2) is a bounded
and smooth domain, and f : R→ R is a nonlinear function such that f(0) = 0.
First we prove the existence multiple radial solutions for problem (8), when the nonlinearity is
either p-asymptotically linear at inﬁnity or p-asymptotically superlinear at the origin. The main tools
that we use are bifurcation theory and the shooting method.
Additionally, we prove the existence of multiple solutions for problem (8), when the p-derivative
at zero and the p-derivative at inﬁnity are greater than the ﬁrst eigenvalue of the p-Laplace operator.
Our proof uses a global bifurcation theorem, bifurcation from inﬁnity, and a nonlinear version of the
strong maximum principle. We show the existence of multiple solutions and we provide qualitative
properties of these solutions.
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Nonlocal minimal surfaces
Juan Dávila, Manuel del Pino, Juncheng Wei
Universidad de Chile
We construct non trivial examples of nonlocal minimal surfaces for s close to 1, a notion introduced
by Caﬀarelli, Roquejoﬀre and Savin (2010).
This is joint work with Manuel del Pino (Universidad de Chile) and Juncheng Wei (Chinese
University Of Hong Kong and University of British Columbia).
Fully nonlinear elliptic eigenvalue problems
Leonardo Prange Bonorino
Universidade Federal do Rio Grande do Sul
We investigate the fully nonlinear elliptic problem
−F (D2u, x) = g(u) in Ω
u > 0 in Ω
u = 0 on ∂Ω,
where Ω is a bounded domain of Rn, F is a real valued function deﬁned on S × R, S is the space
of real symmetric matrices, F is uniformly elliptic, and g(u) = 1 or g(u) = µ+u. The last case for g
corresponds to some kind of eigenvalue problem, for which we estimate the L∞ norm of a solution u
by the product of its Lp norm, some power of µ+ and some constant that depends on the measure
of Ω.
Some of these results can be improved for the Plasma problem
−∆u = λu− in Ω
u = c > 0 on ∂Ω,∫
∂Ω
u dS = I > 0 on ∂Ω,
where λ > 0 and I are given and c is some suitable constant, obtaining sharp Lp estimates for the
solution. Some estimates hold even if we replace λu− by f(u), where f has some suitable behavior.
Pohozaev manifold and existence of solution for a fractional
Schrödinger equation
Liliane A. Maia, Raquel Lehrer, Marco Squassina
Universidade de Brasília
We will present a brief review on the method of projecting on Pohozaev manifold rather than on
Nehari manifold in order to ﬁnd solutions for non symmetric elliptic equations in RN , for N ≥ 3. An
application of solving an equation with the fractional Laplacian will be given by proving the existence
of positive solutions for a class of nonlinear fractional Schrödinger equations having a nonhomogenous
nonautonomous asymptotically linear nonlinearity. This is joint work with Raquel Lehrer (Brazil) and
Marco Squassina (Italy).
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Thin domains with doubly oscillatory boundary
Manuel Villanueva-Pesqueira, José M. Arrieta
Universidad Complutense de Madrid
We consider 2-dimensional thin domains with order of thickness  which present an oscillatory
behavior at both the top and bottom boundaries. Our thin domains have this general structure:
R =
{
(x1, x2) ∈ R2 | x1 ∈ (0, 1), − h(x1/β) < x2 <  g(x1/α)
}
,
with β > 1, 0 < α 6 1 and g, h : (0, 1) × R → R are C1 periodic functions with period L1 and L2
respectively. Observe that the period of the oscillations are of diﬀerent order at the upper and lower
boundaries.
We analyze the behavior of the solutions of the Laplace operator with Neumann boundary condi-
tions and we obtain the asymptotic homogenized problem as → 0 for the several values of α.
We are interested in understanding how the diﬀerent order of the oscillations aﬀects the limit.
On some nonlinear elliptic equations with fast increasing weight
and critical growth
Marcelo F. Furtado
Universidade de Brasília
We are concerned with the existence of rapidly decaying solutions for the equation
−div(K(x)∇u) = f(x, u), x ∈ RN ,
where N ≥ 2, K(x) := exp(|x|2/4) and f has critical growth. In the case N ≥ 3 the obtained
solutions are in some sense related to self-similar solutions of a critical heat equation. In the case
N = 2 its behavior at inﬁnity is related to (a properly version of) the Trudinger-Moser inequality. In
all the proofs we apply variational methods. The results presented are obtained in some jointly works
with J.P.P. Silva (UFPA), R. Ruviaro (UnB), M.S. Xavier (UFES), E.S.Medeiros (UFPB) and U.B.
Severo (UFPB).
Singularly perturbed biharmonic problems with superlinear
nonlinearities
Marcos T. O. Pimenta, Sérgio H. M. Soares
Universidade Estadual Paulista
We are interested in ﬁnding a family of solutions which has a concentration behavior for the
following biharmonic problem {
4∆2u+ V (x)u = f(u), in RN ,
u ∈ H2(RN ). (9)
The proof is based on variational methods and uses a weak version of the Ambrosetti-Rabinowitz
condition.
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Symmetry breaking and Morse index of solutions of nonlinear
elliptic problems in the plane
Massimo Grossi, Francesca Gladiali, Sérgio Neves
Universitá di Roma "La Sapienza"
We consider the problem 
−∆u = (2+α2 )2 |x|αf(λ, u), in B1
u > 0, in B1
u = 0, on ∂B1
(P)
where B1 is the unit ball of R2, f is a smooth nonlinearity and α, λ are real numbers with α > 0.
From a careful study of the linearized operator we compute the Morse index of some radial solutions
to (P). Moreover, using the bifurcation theory, we prove the existence of branches of nonradial
solutions for suitable values of the positive parameter λ. The case f(λ, u) = λeu provides more
detailed information. This is a joint resujt with S. Neves and F. Gladiali.
Existence and concentration behavior of solutions for nonlinear
Choquard equation
Minbo Yang, Claudianor O. Alves
Zhejiang Normal University
We study the existence and concentration behavior of positive solutions for some nonlinear
Choquard equation in IRN . The question of the existence of semi-classical solutions for the semilinear
case p = 2 has been posed more recently by Ambrosetti and Malchiodi in [?, P. 29]. In this paper,
suppose that the potential satisﬁes the some diﬀerent conditions, we prove existence, multiplicity and
concentration of solutions for the equation by variational methods.
Fractional Sobolev space of symmetric functions and Hamiltonian
elliptic system of the Hénon type
Olimpio H. Miyagaki, Djairo G. de Figueiredo, Ederson M. dos Santos
Universidade Federal de Juiz de Fora
In this paper is studied a compact embedding of the fractional Sobolev in to weighted Lp space,for
symmetric functions, above of the Sobolev critical exponent.The proof is made combining a Sobolev
compact embedding in to weighted Lp space, for symmetric functions, obtained by the authors with
an interpolation result by Persson. An application of this property is given to study a class of non
autonomous hamiltonian system of the Hénon type.
The free boundary of a degenerate/singular nonlinear problem
Olivaine S. de Queiroz
Universidade Estadual de Campinas
Our main goal is to obtain ﬁne regularity estimates close to the free boundary of a nonlinear elliptic
problem in order to show smoothness and geometric properties of this set. The problem becomes
degenerate/singular as the gradient vanishes. This is achieved as an application of ﬁne gradient
estimates which in turn allow us to obtain sharp nondegeneracy properties of the solutions.
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Non-topological condensates for the self-dual
Chern-Simons-Higgs
Pablo Figueroa, Manuel del Pino, Pierpaolo Esposito
Pontiﬁcia Universidad Catolica de Chile
For the abelian self-dual Chern-Simons-Higgs model we address existence issues of periodic vortex
conﬁgurations  the so-called condensates of non-topological type as k → 0, where k > 0 is the
Chern-Simons parameter. We provide a positive answer to the long-standing problem on the existence
of non-topological condensates with magnetic ﬁeld concentrated at some of the vortex points (as a
sum of Dirac measures) as k → 0, a question which is of deﬁnite physical interest. This a joint work
with M. del Pino, P. Esposito and M. Musso.
Concentration of positive bound states for Schrodinger-Poisson
system
Patricia Leal da Cunha
Fundação Getúlio Vargas
In this article we study the existence and concentration behavior of bound states for a nonlinear
Schrödinger-Poisson system with a parameter ε > 0.
Under some suitable conditions on two competing potential functions, we prove that for ε small
the system has a positive solution that concentrates at a point in the limit.
Quasilinear elliptic operators with quadratic gradient terms and
related Gelfand type problems
Pedro J. Martínez-Aparicio, David Arcoya, José Carmona
Universidad Politécnica de Cartagena
We review some recent results concerning with the existence of positive solutions of the following
problem −∆u+H(x, u,∇u) = λf(u) in Ω,u = 0 on ∂Ω, (Pλ)
where f is a continuous nonnegative function in [0,+∞) with f(0) > 0 and H is a Carathéodory
function deﬁned on Ω × [0,+∞) × RN . Speciﬁcally, in [1] we show how (Pλ) provides a general
framework to study Gelfand type problems. We give suﬃcient conditions to prove, as in [3], that
there exists λ∗ > 0 such that problem (Pλ) has a minimal solution uλ provided that 0 ≤ λ < λ∗
and no solution if λ > λ∗. We pay special interest in the extension of the classical stability condition
as well as a general comparison principle. The radial case for H(x, u,∇u) = |∇u|2/(1 + u) and
f(u) = (1 + u)2 is studied in [2].
1. D. Arcoya, J. Carmona, P. J. Martínez-Aparicio, Gelfand type quasilinear elliptic problems with
quadratic gradient terms. Ann. Inst. H. Poincaré (C) Non Linear Anal.
doi: 10.1016/j.anihpc.2013.03.002
2. D. Arcoya, J. Carmona, P. J. Martínez-Aparicio, Radial solutions for a Gelfand type quasilinear
elliptic problem with quadratic gradient terms. Contemp. Math., to appear.
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3. M. Crandall, P. H. Rabinowitz, Some continuation and variational methods for positive solutions
of nonlinear elliptic eigenvalue problems, Arch. Rational Mech. Anal. 58 (1975) no. 3, 207
218.
Positive solutions for an elliptic equation in an annulus with a
superlinear nonlinearity with zeros
Pedro Ubilla, Leonelo Iturriaga, Eugenio Massa
Universidad de Santiago
We study existence, multiplicity, and the behavior, with respect to λ, of positive radially symmetric
solutions of−∆u = λh(x, u) in annular domains in RN , N ≥ 2. The nonlinear term has a superlinear
local growth at inﬁnity, is nonnegative, and has a radial positive zero. For this, we combine several
methods such as the sub and supersolutions method, a priori estimates and degree theory.
More precisely, we study existence, multiplicity, and the asymptotic behavior with respect to λ of
positive solutions of the problem
(Aλ)
{ −∆u = λh(x, u) in Ω,
u = 0 on ∂Ω,
where Ω = {x ∈ RN : r1 < |x| < r2} with 0 < r1 < r2, N ≥ 2, and where λ > 0 is a real
parameter and h is a radial nonnegative nonlinearity which is locally superlinear at +∞ and satisﬁes
h(x, a(x)) = 0 for a suitable positive and concave function a.
Positive solutions of asymptotically linear equations via Pohozaev
manifold
Raquel Lehrer, Liliane de Almeida Maia
Universidade Estadual do Oeste do Paraná
We will present a new method for ﬁnding positive solutions of nonlinear elliptic equations, which
are non-homogeneous and asymptotically linear at inﬁnity, of type
−∆u+ λu = a(x)f(u) in RN ,
where λ > 0, lim
|x|→∞
a(x) = a∞ > λ and N ≥ 3. Using concentration compactness arguments
and a general Pohozaev manifold, instead of the Nehari manifold, we ﬁnd a bound state via a linking
theorem. Moreover, we show that a minimizing problem, related to the existence of a ground state,
has no solution.
A priori bounds for positive solutions of subcritical elliptic
equations
Rosa Pardo, Alfonso Castro
Universidad Complutense de Madrid
We provide a-priori L∞ bounds for positive solutions to a class of subcritical elliptic problems
in bounded C2 domains. Our arguments rely on the moving planes method applied on the Kelvin
transform of solutions. We prove that, locally, the image through the inversion map of a neighborhood
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of the boundary contains a convex neighborhood; applying the moving planes method, we prove that
the transformed functions have no extremal point in a neighborhood of the boundary of the inverted
domain. Retrieving the original solution u, the maximum of any positive solution in the domain Ω, is
bounded above by a constant multiplied by the maximum on an open subset strongly contained in Ω.
The constant and the open subset depend only on geometric properties of Ω, and are independent of
the non-linearity and on the solution u. Our analysis answers a longstanding open problem.
This work was partially supported by a grant from the Simons Foundations (# 245966 to Alfonso
Castro). The second author is supported Spanish Ministerio de Ciencia e Innovacion (MICINN) under
Project MTM2012-31298.
A compactness result for functions in H1
(
RN
)
Sebastián Lorca
Universidad de Taparacá
We study compactness properties of functions that have some type of symmetry. We consider
the problem
−4u = f (x, u)
in RN . Conditions that ensure the existence of non-radial solutions are given.
On a weighted quasilinear radial problem
Sigifredo de Jesús Herrón Osorio, Emer Lopera
Universidad Nacional de Colombia Sede Medellín
We study the problem
(1)
{
∆pu+K (‖x‖) f (u) = 0, x ∈ B1 (0)
u = 0, ‖x‖ = 1,
in the radial context, under suitable superlinear conditions on the nonlinearity f and regularity condi-
tions on K. By using the shooting method and a Pohozaev type identity for the p−Laplacian operator,
we show the existence of a couple one signed radial solutions (one of them is positive and the other
one is negative).
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Organizer: Adalberto P. Bergamasco
Polynomial submersions of degree 4 and global injectivity in IR2
Francisco Braun, Bruna Oréﬁce-Okamoto
Universidade Federal de São Carlos
In 1994, S. Pinchuk constructed a counterexample to the following conjecture.
Real Jacobian conjecture Let F = (p, q) : IR2 → IR2 be a polynomial map such that its Jacobian
determinant
detDF (x, y) =
∣∣∣∣∣ ∂p∂x ∂p∂y∂q
∂x
∂q
∂y
∣∣∣∣∣
is diﬀerent from zero for all (x, y) in IR2. Then F is globally injective.
In Pinchuk's counterexample, the degrees of p and q are big: p has degree 10 and q has degree
40. Since then, mathematicians look for simpler examples, where the degrees of the polynomials are
smaller. Or equivalently, they ask what would be the biggest degree of p or q guaranteeing the validity
of the conjecture. In 2001, for instance, J. Gwo¹dziewicz showed that if p and q have degrees less or
equal to 3, than the conjecture is true.
Based on ideas of J. R. dos Santos Filho, C. Gutierrez, C. Olech, J. Llibre and others, in 2010, in
the PHD thesis of Francisco Braun, this result was generalized and it was proved that the conjecture
is true supposing just that the degree of p is less or equal to 3.
Recently, in a joint work with B. Oréﬁce-Okamoto, this result was extended to the conjecture is
true provided the degree of p is less or equal to 4.
In this talk, we present the techniques to obtain both results and discuss what are the main
diﬃculties to pass from degree 3 to degree 4. In particular, for the second result, we have to classify
polynomial submersions of degree 4, p : R2 → R.
A class of globally solvable systems
Giuliano Angelo Zugliani
Universidade de São Paulo
We are interested here in the global solvability of an involutive system deﬁned by a closed 1-form
b of Morse type on a closed and orientable surface of genus greater than 1.
We make some particular constructions of these 1-forms that motivate general statements for the
bitorus or for 1-forms with maximal rank.
This study is a theme of a PhD thesis supported by FAPESP and supervised by professors Bergam-
asco, A. and Zani, S. from Universidade de São Paulo, and professor Parmeggiani, A. from Universitá
di Bologna.
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Mathematical modeling of consumer's preferences using partial
diﬀerential equations
Jorge Marques
Universidade de Coimbra
The aim of this paper is to deﬁne consumer's preferences from the diﬀerentiable viewpoint in the
sense of Debreu. In this framework given the marginal rates of substitution we can consider a vector
ﬁeld to represent consumer's preferences in the microeconomic theory. By deﬁnition the marginal
rates of substitution satisfy a system of ﬁrst order partial diﬀerential equations. For a continuously
diﬀerentiable vector ﬁeld that holds the integrability conditions we provide a general method to solve
the system. In the special case of integrable preferences these conditions impose symmetry properties
in the underlying preferences. Our results allow to characterize consumer's preferences in terms of
the indiﬀerence map for the following classes: linear, quasi-linear, separable, homothetic, homothetic
and separable. We show that this alternative approach is connected with the traditional formulation
concerning the representability of preferences by utility functions. Moreover, we deduce even the
general expression of utility functions that satisfy the integrability conditions in the context of ordinal
utility.
The double diﬀusion phenomenon for structurally damped waves
Marcello D'Abbicco, Marcelo Rempel Ebert
Università degli Studi di Bari Aldo Moro
In this talk, we discuss diﬀusion phenomena for the wave equation with parabolic-like structural
damping
utt −4u+ 2a(−4)σut = 0 , u(0, x) = u0(x) , ut(0, x) = u1(x) ,
where σ ∈ (0, 1/2). Under suitable assumptions, we show that the solution u can be approximated
by v+ + v−, where v± are the solutions to the heat-type equations
v+t + (2a)
−1 (−4)1−σv+ = 0 , v+(0, x) = v+0 (x) ,
v−t + 2a (−4)σv− = 0 , v−(0, x) = v−0 (x) ,
for a suitable choice of initial data v±0 . More precisely, we derive L
p − Lq decay estimates for the
diﬀerences u − v+ and u − v+ − v− and their time and space derivatives, where 1 ≤ p ≤ q ≤ ∞,
possibly not on the conjugate line, satisfying some additional condition related to σ. We call this a
double diﬀusion phenomenon, and it is a new eﬀect with respect to the case of the wave equation
with classical damping (i.e. σ = 0).
An example in the global solvability of vector ﬁelds
Rafael Borro Gonzalez
Universidade de São Paulo
We shall analyse the global solvability of a special class of vector ﬁelds on the 3−torus, which
are C−linear operators acting on the Fréchet space of all smooth complex-valued functions on the
3−torus. The operator is said to be globally solvable if it has closed range.
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Div-curl estimates for localizable Hardy spaces
Tiago H. Picon, Jorge Hounie (UFSCar)
Universidade de São Paulo
In this lecture we will extend the classical Lp div-curl estimates to the local setup of elliptic
complexes of complex vector ﬁelds with smooth coeﬃcients when 0 < p < 1. This is joint work with
Jorge Hounie (UFSCar).
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Nonlinear dynamical systems
Organizer: Sergio M. Oliva
Asymptotic behavior for a class of non autonomous non-local
problems
Antônio L. Pereira, Flank D.M. Bezerra, Severino H. da Silva
Universidade de São Paulo
We consider the non local non-autonomous evolution problem{
∂tu = −u+ g (β(t)(Ku)) in Ω,
u = 0 in RN\Ω,
where Ω is a smooth bounded domain in RN , β denotes the functional parameter given by a continuous
bounded function on R, and K is an integral operator with symmetric kernel. We prove existence and
some regularity properties of the pullback attractor. We also show additional asymptotic results in
the asymptotically autonomous case, using the properties of the Lyapunov functional for the limiting
problem.
Driven a P.D.E by an O.D.E
Antonio Acosta, Pedro Garcia
Universidad Central de Venezuela
In this talk we consider a scalar O.D.E which is coupled with a scalar reaction-diﬀusion equation
through a linear term. The objective is to ﬁnd conditions ensuring that solutions of the P.D.E behave,
in some sense, as a solution of the O.D.E. The framework to achieve our results is developed by
studying an abstract ordinary diﬀerential equation.
Stable stationary solutions to a singularly perturbed diﬀusion
problem in the cases of non-intersecting and intersecting roots of
the degenerate equation
Arnaldo Simal do Nascimento, Maicon Sonego
Universidade Federal de São Carlos
We use the variational concept of Γ-convergence to prove existence, stability and exhibit the geo-
metric structure of four families of stationary solutions to the singularly perturbed parabolic equation
ut = 
2div(k∇u) + f(x, u), for (t, x) ∈ IR+ × Ω, where Ω ⊂ IRN , N ≥ 1, supplied with no-ﬂux
boundary condition, in two situations regarding the roots of the degenerate equation f(x, u) = 0: the
graphs of the roots do not intersect and the graphs do intersect over Ω along a (N − 1)−dimensional
sub-manifold. In the former case taking for the sake of illustration f(x, u) = u [a2(x) − u2] and
Ω ⊂ IR2 a suﬃcient condition for existence of such solutions is, roughly speaking, that given a
smooth simple closed curve γ ⊂ Ω the root a(·) assumes its minimum value in a neighborhood of γ
along its normal direction on one side of γ or the other according to its signed curvature. The latter
case can be obtained from the former one by translating the graph of a downward and consequently
that of −a upward until they touch each other along γ; in this process the number of such solutions
is kept but the internal transition layers are smoothed out and disappear.
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Dynamical systems and spde driven by a fractional Brownian
motion
Björn Schmalfuß
Friedrich Schiller Universität Jena
We consider evolution equations containing a random input given by a fractional noise. We deal
with existence, uniqueness and the generation of an random dynamical system.
Asymptotic behaviour for a non-autonomous NLS in a ﬁnite
lattice
Felipe Rivero, Panayotis Panayotaros
Universidad Nacional Autónoma de México
We consider the following ﬁnite discrete nonlinear Schrödinger equation with localized forcing,
damping, and nonautonomous perturbations
d
dt
u = (iC + V )u+ F (u) +G(t),
where u = [u1, . . . , uN ] ∈ CN ,
(Cu)j = −δuj + γ(uj+1 + uj−1), ∀j ∈ J \ {1, N},
(Cu)1 = −δu1 + γu2, (Cu)N = −δuN + γuN−1,
(V u)j = Vjuj ,
(F (u))j = (−ε+ ib)|uj |2uj , (G(t))j = gj(t), ∀j ∈ J.
Parameters γ, δ, , b are real, and with ε > 0. Also Vj ∈ IR and we assume that
|gj(t)|2 ≤ Kj , ∀t ∈ R, ∀j ∈ J.
In the autonomous case, these systems are shown numerically to have multiple attracting spatially
localized solutions. In the nonautonomous case we study analytically some properties of the pullback
attractor of the system, assuming that the origin of the corresponding autonomous system is hyber-
bolic. We also see numerically the persistence of multiple localized attracting states under diﬀerent
types of nonautonomous perturbations.
Continuity of the set of equilibria of parabolic problems using the
ﬁnite element method
German Lozada-Cruz
Universidade Estadual de São Paulo
Consider the parabolic problem
ut = Lu+ f(u), t > 0, x ∈ Ω
u = 0, t > 0, x ∈ ∂Ω,
u(x, 0) = u0(x)
(10)
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where Ω ⊂ Rn, n > 2, is a bounded smooth domain, L is a second order elliptic operator
Lu =
n∑
i,j=1
aij(x)
∂2u
∂xixj
+
n∑
j=1
bj(x)
∂u
∂xj
+ (c(x) + λ)u,
where the coeﬃcients aij , bj , c are smooth and f is dissipative nonlinearity.
In this talk we will treat about the continuity of the of equilibria as the step size goes to zero for
the parabolic problem (26) using the ﬁnite element method.
Joint work with R. Figueroa-López (IBILCE-UNESP).
Recent progress on mathematical models for smart materials
Gustavo Perla Menzala
Laboratorio Nacional de Computação Cientiﬁca
Piezoelectric/Piezomagnetic materials are both sensors and actuators. Roughly, a sensor eﬀect
converts mechanical energy into electric, magnetic or thermal energy. An active actuator material
provides an opposite conversion of energy. In recent years ,industrial applications of such materials
had an enormous growth. In this lecture, we will present recent mathematical results we obtained in
collaboration with colleagues from Brazil and abroad on the subject. This includes the description
of a piezoelectric phenomenon under thermal eﬀects as suggested by R. Mindlin and W. Nowacki in
the middle 70's, a uniform stabilization of a thermo Piezoelectric/Piezomagnetic model, boundary
observation and exact control of quasi-electrostatic piezoelectric systems in multilayered media and a
few applications of such materials on shape optimization.
Approximate controllability of the semilinear impulsive heat
equation
Hugo Leiva
Universidad de Los Andes
In this paper we apply Rothe's Type Fixed Point Theorem to prove the interior approximate
controllability of the following semilinear impulsive Heat Equation
zt = ∆z + 1ωu(t, x) + f(t, z, u(t, x)), in (0, τ ]× Ω, t 6= tk
z = 0, on (0, τ)× ∂Ω,
z(0, x) = z0(x), x ∈ Ω,
z(t+k , x) = z(t
−
k , x) + Ik(z(tk, x), u(tk, x)), x ∈ Ω,
where k = 1, 2, . . . , p, Ω is a bounded domain in RN (N ≥ 1), z0 ∈ L2(Ω), ω is an open nonempty
subset of Ω, 1ω denotes the characteristic function of the set ω,the distributed control u belong to
C([0, τ ];L2(Ω; )) and f ∈ C([0, τ ]× R× R;R), Ik ∈ C(R× R;R),k = 1, 2, 3, . . . , p, such that
|f(t, z, u)| ≤ a0|z|α0 + b0|u|β0 + c0, u ∈ R, z ∈ R.
|Ik(z, u)| ≤ ak|z|αk + bk|u|βk + ck, k = 1, 2, 3, . . . , p, z ∈ R.
with 12 ≤ αk ≤ 1, 12 ≤ βk ≤ 1, k = 0, 1, 2, 3, . . . , p. Under this condition we prove the following
statement: For all open nonempty subset ω of Ω the system is approximately controllable on [0, τ ].
Moreover, we could exhibit a sequence of controls steering the nonlinear system from an initial state
z0 to an  neighborhood of the ﬁnal state z1 at time τ > 0.
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Mixed dynamics in planar reversible diﬀeomorphisms
J. Tomás Lázaro, Amadeu Delshams, Vladimir S. Gonchenko
Universitat Politecnica de Catalunya
Reversible systems, often positioned between conservative and dissipative, share important char-
acteristics with both of them. This work is focused on two-dimensional reversible maps having
heteroclinic cycles of symmetric saddle points intersecting non-transversally. For such a systems,
one-parameter families of reversible maps unfolding that initial heteroclinic tangency are considered
and it is proved the existence of inﬁnitely many sequences (cascades) of bifurcations and the birth of
asymptotically stable, unstable and elliptic periodic orbits. Roughly speaking, mixed dynamics.
This result, joint to a previous work of Lamb and Stenkin, goes in the direction of proving
a Reversible mixed dynamics conjecture, namely, that two-dimensional reversible maps with mixed
dynamics are generic in Newhouse regions where maps with symmetric homoclinic and/or heteroclinic
tangencies are dense.
Some controllability results for linear viscoelastic ﬂuids
Jose Luiz Boldrini, A. Doubova, E. Fernandez-Cara
Universidade Estadual de Campinas
We analyze the controllability properties of systems corresponding to the governing equations for
linear Maxwell ﬂuids, which are are ﬁrst approximations for a class of viscoelastic ﬂuids. As a ﬁrst
step, we establish the large time approximate-ﬁnite dimensional controllability of the system, with
distributed or boundary controls supported by arbitrary small sets. Then, we prove the large time
exact controllability of ﬂuids of the same kind with controls supported by suitable large sets. The
proofs of these results rely on classical arguments: the approximate controllability result is implied by
appropriate unique continuation properties, while exact controllability is a consequence of observability
(inverse) inequalities. This is joint work with A. Doubova, E. Fernandez-Cara, and M. Gonzalez-Burgos
from Universidad de Sevilla, Spain.
A permutation encoding the connecting orbit structure of slowly
non-dissipative systems
Juliana Pimentel
Instituto Superior Técnico
We consider non-dissipative dynamical systems generated by scalar reaction-difusion equations.
In particular, we address the recently introduced class known as slowly non-dissipative systems, which
comprises those systems exhibiting blow-up only at inﬁnite time. By extending known results, we
are able to obtain a complete decomposition of the non-compact global attractor. The existence
of unbounded trajectories on the attractor requires the introduction of some objects interpreted as
equilibria at inﬁnity, yielding to a more complex orbit structure than that appearing on dissipative
systems. Under this setting, we still manage to determine the heteroclinic connections based on the
Sturm permutation method. This is based on J. Pimentel's doctoral thesis, under the direction of Dr.
Carlos Rocha.
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Non-autonomous perturbation of a wave equation with memory
and nonlinear material density
Ma To Fu
Universidade de São Paulo
In this talk we present a short survey about the asymptotic stability of a wave equation in the
form
|ut|ρutt −∆u−∆utt − g ∗∆u = [damping + forcing].
Because of the nonlinear density term, there are some technical diﬃcult to establish the uniqueness
of solutions and the existence of global attractors.
Correctors for the Neumann problem in oscillating thin domains
Marcone C. Pereira
Universidade de São Paulo
In this talk we discuss some recent results about the asymptotic behavior of the solutions of
the homogeneous Neumann Problem posed in thin domains with locally periodic structure on the
boundary obtaining strong convergence in H1 Sobolev spaces using corrector approach.
Structure of attractors for skew product semi ﬂows
Matheus Cheque Bortolan
Universidade de São Paulo
In this work we study the continuity and structural stability of the uniform attractor associated
to non-autonomous perturbations of diﬀerential equations. By a careful study of the diﬀerent def-
initions of attractor in the non-autonomous framework, we introduce the notion of lifted-invariance
on the uniform attractor, which becomes compatible with the dynamics in the global attractor of the
associated skew product semiﬂow, and allows us to describe the internal dynamics and the charac-
terization of the uniform attractors. The associated pullback attractors and their structural stability
under perturbations will play a crucial role.
On the asymptotic behaviour of solutions of non-autonomous
reaction-diﬀusion equations with dynamical boundary conditions
Pedro Marín-Rubio, María Anguiano, José Real
Universidad de Sevilla
In this talk we present some recent results on a non-autonomous reaction-diﬀusion model with
dynamical boundary conditions. Namely, the existence and uniqueness of a weak solution for this
problem will be proved. After that, a continuous dependence result is established via an energy
method, including in particular some compactness properties. Finally, these results are used in order
to ensure the existence of minimal pullback attractors in the frameworks of universes of ﬁxed bounded
sets and that given by a tempered growth condition. The relation among these families will be also
discussed.
This is a joint work with Prof. María Anguiano and Prof. José Real.
70 ICMC Summer Meeting in Diﬀerential Equations
Pullback exponential attractors with admissible exponential
growth in the past
Radoslaw Czaja
Instituto Superior Técnico
In this talk the existence of a pullback exponential attractor for an evolution process is shown.
This positively invariant family of compact subsets has a uniformly bounded fractal dimension and
pullback attracts all bounded subsets at an exponential rate. The novelty is that the construction
admits the exponential growth in the past of the sets forming the family and generalizes the known
approaches. It also allows to substitute the smoothing property by a weaker requirement without
auxiliary spaces. The theory is illustrated with the examples of a non-autonomous Chafee-Infante
equation and a time-dependent perturbation of a reaction-diﬀusion equation improving the results
known in the literature.
On the number of limit cycles in non-linear planar isochronous
centers
Ricardo Martins
Universidade Estadual de Campinas
In this talk, we deal with the number of limit cycles that bifurcates from a integrable isochronous
non-linear planar center. We also discuss the main diﬃculties of applying the averaging theory for
non-linear centers.
Global attractors for parabolic equations governed by the
p−Laplacian on unbounded thin domains
Ricardo P. Silva
Universidade Estadual Paulista
We consider the asymptotic behavior of quasilinear parabolic equations posed in a family of
unbounded domains that degenerates onto a lower dimensional set. Considering an auxiliary family
of weighted Sobolev spaces we show the existence of global attractors and we analyze convergence
properties of the solutions as well of the attractors.
Regularization of non-smooth systems using singular perturbation
theory
Tere M. Seara, Carles Bonet
Universitat Politecnica de Catalunya
In this talk we study the dynamics of regularized Filippov systems using singular perturbation
theory. The main goal is to understand how bifurcations which are typical for non-smooth systems
evolve to classical well known bifurcations when the system is regularized.
We do a detailed study, using geometric singular perturbation theory and matching asymptotic
expansions, of the regularization of a Filippov system near a visible tangency.
We apply this local study to understand some global bifurcations of periodic orbits and homoclinic
orbits. We take a one-parameter family of Filippov vector ﬁelds in the plane having a grazing-sliding
bifurcation and we analyze the behavior in the corresponding regularized system. We relate the grazing
sliding bifurcation of a repelling periodic orbit with the classical saddle node bifurcation. We also
study a grazing homoclinic bifurcation.
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Ordinary and functional differential equations
Organizer: Márcia Federson
Periodic successive approximations and interval halving
András Rontó
Institute of Mathematics, AS CR branch in Brno
An approach to constructive analysis of the periodic boundary value problem for systems of ordi-
nary diﬀerential equations with locally Lipschitzian non-linearities is developed. A numerical-analytic
scheme is constructed which, under natural assumptions, allows one to both study the solvability of
the periodic problem and approximate its solutions.
An interval halving technique is introduced allowing one to weaken the smallness conditions on
the non-linearity required to guarantee the convergence of approximations.
The solvability of the problem is proved based on properties of ﬁnitely many computed approxi-
mations. A relation to Mawhin's continuation theorem is indicated.
Asymptotic equivalence of impulsive diﬀerential equations in
Banach space
Andrejs Reinfelds
Institute of Mathematics and Computer Science
We consider nonperturbed and perturbed system of impulsive diﬀerential equations in Banach
space. Using nonexponential Green type map and idea of dynamical equivalence we ﬁnd suﬃcient
conditions of asymptotic equivalence for systems of the impulsive diﬀerential equations.
This work was partiallly supported by the grant Nr. 345/2012 of the Latvian Council of Science
Hydra eﬀect in population with interacting species
Berenice C. Damasceno, Luciano Barbanti
Universidade Estadual Paulista
The Hydra eﬀect is the one that appears in a population when the mortality rate in it increases
and the number of individuals is increasing too. In this work we present models for populations- with
interacting individuals- growth, and will analyze the properties of the functions involved in the model
for explaining why the Hydra eﬀect is present.
Method of Lyapunov functions for impulsive semidynamical
systems
Jaqueline da Costa Ferreira, Everaldo de Mello Bonotto
Universidade de São Paulo
We are interested in ﬁnding hypotheses to prove the equivalences of the diﬀerent concepts of
dissipativity in impulsive system by using Lyapunov functions.
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On the connection of almost periodic functions deﬁned on time
scales and R
Jaqueline G. Mesquita, Carlos Lizama, Rodrigo Ponce
Universidade de São Paulo
In this work, we prove some properties of invariant under translations time scales. Also, we prove
a strong connection between almost periodic functions on time scales and almost periodic functions
on R. Finally, we present an application of our result to diﬀerence equations on T = hZ.
Some properties of Filippov's operators in Rn
Khalid Alshammari
King Fahad University of Petroleum and Minerals
Let f : Rn → Rn be given. The Filippov of f is deﬁned as follows:
F [f ](x) =
⋂
>0
⋂
z
m(z)=0
convf(x+ B \ Z),
where m denotes the Lebesgue measure, convA represents the closure of the convex hull of the set
A and x + B represents the open ball of radius  > 0 about the point x. The Filippov is used in
deﬁning a generalized solution of the ordinary diﬀerential equation x˙ = f(t, x), particularly in the
case of f discontinuous in x, we will show that it is an upper-semicontinuous set-valued map. We use
the concept of the support function to give more results about Filippov operator. We also generalize
some results to a higher dimension space.
Fractional PDE as a PDE on time scales
Luciano Barbanti, Berenice C.Damasceno
Universidade Estadual Paulista
A fractional PDE is a PDE with fractional derivatives involved. We can transform such process in
an usual PDE with entire derivatives considering the equation deﬁned on an appropriate time scale.
Recent results in generalized ODEs
Márcia Federson
Universidade de São Paulo
We present an overview of the recent results in the theory of generalized ODEs, introduced by J.
Kurzweil, and some of its applications to functional diﬀerential equations.
Stability for measure neutral functional diﬀerential equations
Patricia H. Tacuri, Márcia Federson
Universidade de São Paulo
We consider a class of measure neutral functional diﬀerential equations whose integral form is
given by
x(t)− x(0) =
∫ t
0
f(xs, s)dg(s) +
∫ 0
−r
d[µ(t, θ)]x(t+ θ)−
∫ 0
−r
d[µ(0, θ)]ϕ(θ)
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and we establish stability results using the correspondence between of solutions of this equation and
solutions of a generalized ordinary diﬀerential equations. We introduce the concept of regular stability
of linear operators on a Banach space of IRn-valued regulated functions. We discuss the variational
stability and variational asymptotic stability of the zero solution of generalized ODEs and we apply
these results to obtain the Lyapunov uniform stability and uniform asymptotic stability for a class of
measure neutral functional diﬀerential equations.
A concept of topological degree for multivalued compact
perturbations of Fredholm maps
Pierluigi Benevieri, Piertro Zecca
Universidade de São Paulo
We present an integer valued topological degree theory for compact multivalued perturbations of
Fredholm maps of index zero in Banach spaces. The construction is based on an inﬁnite dimensional
nortion of orientation for nonlinear Fredholm maps and by an analogous concept of degree for Fredholm
maps of index zero. This theory is applied to existence and bifurcation problems for diﬀerential
inclusions.
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Dispersive equations
Organizer: Márcia Scialom
Existence of solitary waves for three-component Schrödinger
systems with quadratic nonlinearities
Ademir Pastor
Universidade Estadual de Campinas
We report results concerning the existence of solitary-wave solutions for a 1-dimensional three-
component system of nonlinear Schrödinger equations with quadratic nonlinearities. A solitary wave
is a special wave propagating without changing its proﬁle. The existence of such solutions is accom-
plished with a variational approach based on the Mountain Pass Theorem and the Concentration-
Compactness method. Some uniqueness results are also provided.
On the boundary controllability of a Kuramoto-Sivashinsky type
system
Ademir Pazoto, Alberto Mercado, Eduardo Cerpa
Universidade Federal do Rio de Janeiro
We shall present a boundary control problem for a one-dimensional nonlinear system, posed on a
bounded interval, which consists of a Kuramoto-Sivashinsky-KdV equation coupled to a heat equation.
By using a Carleman estimate approach we ﬁrst establish a null controllability result for the linearized
system. Then, the result for the nonlinear system is obtained by means of a local inversion theorem.
On decay properties of solutions of the k-generalized KdV
equation
Felipe Linares
Instituto de Matemática Pura e Aplicada
In this talk I will describe recent results regarding special decay properties of solutions to the
initial value problem associated to the k-generalized Korteweg-de Vries equation. These are related
with persistence properties of the solution ﬂow in weighted Sobolev spaces and with sharp unique
continuation properties of solutions to this equation.
On the Schrödinger equation with singular potentials
Lucas C. F. Ferreira
Universidade Estadual de Campinas
We study the Cauchy problem for the non-linear Schrödinger equation with singular potentials.
For point-mass potential and nonperiodic case, we prove existence and asymptotic stability of global
solutions in weak-Lp spaces. Speciﬁc interest is give to the point-like δ and δ′ impurity and for two
δ-interactions in one dimension. We also consider the periodic case which is analyzed in a functional
space based on Fourier transform and local-in-time well-posedness is proved.
Joint work with Jaime Angulo Pava (IME-USP).
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Asymptotic stability for the Schrödinger equation on non
compact Riemannian manifolds and exterior domains
Marcelo M. Cavalcanti, César A. Bortot
Universidade Estadual de Maringá
The Schrödinger equation subject to a nonlinear and locally distributed damping, posed in a
connected, complete and non compact n dimensional Riemannian manifold (M,g) is considered.
Assuming that (M,g) is non-trapping and, in addition, that the damping term is eﬀective inM\Ω,
where Ω ⊂⊂ M is an open bounded and connected subset with smooth boundary ∂Ω, such that Ω
is a compact set, exponential and uniform decay rates of the L2−level energy are established. The
main ingredients in the proof of the exponential stability are: (A) an unique continuation property for
the linear problem (as in Triggiani and Xu [3]); and (B) a local smoothing eﬀect for the linear and
non-homogeneous associated problem (as in Burq [1] and Burq, Gérard and Tzvetkov [2]).
1. Burq N., Semi-Classical Estimates for the Resolvent in non trapping geometries. International
Mathematics Research Notices, no. 5, 221-241 (2001).
2. Burq N., Gérard P., Tzvetkov N. On nonlinear Schrödinger equations in exterior domains.
L'Equations de Schrödinger non linéaires dans des domaines extérieurs. Annales de l'Institut
Henri Poincaré. Analyse Non Linéaire, An. 21 (2004), 295-318.
3. Triggiani R., Xu X., Pointwise Calerman estimates, Global Uniqueness, Observability, and Sta-
bilization for de Schrödinger Equations on Riemannian Manifolds at the H1(Ω)−Level. Con-
temporary Mathematics. Vol. 426, 339-404 (2007).
Fifth-order BBM equation: derivation and well posedness
Marcia Scialom, M. Panthee, X. Carvajal
Universidade Estadual de Campinas
Formally second-order correct, mathematical descriptions of long-crested water waves propagating
mainly in one direction are derived. These equations are analogous to the ﬁrst-order approximations
of KdV- or BBM-type. The advantage of these more complex equations is that their solutions
corresponding to physically relevant initial perturbations of the rest state are expected to be accurate
on a much longer time scale. The initial-value problem for the class of equations that emerges from
our derivation is then considered. A local well-posedness theory is straightforwardly established by
way of a contraction mapping argument. A more general ﬁfth order BBM-type model with arbitrary
parameters is also considered.
Some controllability results for the Korteweg-de Vries equation
Roberto Capistrano-Filho, Ademir Pazoto, Lionel Rosier
Universidade Federal do Rio de Janeiro & Université de Lorraine
In this talk, we present some exact and null controllability results for the Korteweg-de Vries (KdV)
equation posed on a ﬁnite domain. More precesily, we consider the following distributed parameter
control system 
ut + (ξu)x + uxxx = f in (0, T )× (0, L) ,
u (t, 0) = u (t, L) = ux (t, L) = 0 in (0, T ) ,
u (0, x) = u0 (x) in (0, L) .
(11)
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Here, ξ = ξ (t, x) is a transport coeﬃcient, constant in the main problem, and f is a control input
supported in a given open set ω ⊆ (0, L). If ξ = 1 + u2 , the classical KdV equation is obtained.
Following a classical duality approach, we prove that the linearized system corresponding to (11) is
null controllable when ω is any subset of (0, L). Concerning the exactly controllability property, the
result is proved when f is supported in a neighborhood of x = L, i.e., ω = (L − , L) ⊂ (0, L), for
 > 0. In both cases, we return to the nonlinear system using Kakutani's and Banach's ﬁxed point
Theorems.
Orbital stability of periodic travelling-wave solutions for the
mKdV equation
Thiago Pinguello de Andrade, Ademir Pastor Ferreira
Universidade Estadual de Campinas
In this work we present the orbital stability of periodic travelling-wave solutions for the mKdV
equation
ut + uxxx + u
2ux = 0. (12)
Travelling waves are special solutions having the form u(x, t) = φ(x− ct). This leads us to look for
periodic solutions of the ODE
− φ′′ + cφ− φ3 −A = 0, (13)
where A is an integration constant. In the case A = 0, periodic solutions for (13) have been found
and the orbital stability of the respective travelling waves established. However, if we assume A 6= 0
we ﬁnd a new family of travelling-waves solutions which has not been studied yet. This is the main
subject of our work. Joint work with Ademir Pastor-UNICAMP.
Global well-posedness and exponential decay rates for a
KdV-Burgers equation with indeﬁnite damping
Valéria Neves Domingos Cavalcanti, Marcelo M. Cavalcanti, Vilmos Kormonik
Universidade Estadual de Maringá
We consider the KdV-Burgers equation
ut + uxxx − uxx + λu+ uux = 0,
and its linearized version
ut + uxxx − uxx + λu = 0,
on the whole real line. We investigate their well-posedness their exponential stability when λ is an
indeﬁnite damping.
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Computational dynamics
Organizer: Marcio Gameiro
Rigorous numerics for nonlinear PDEs - Part II
Alessandro Pugliese, Marcio Gameiro, Jean-Philippe Lessard
Università degli Studi di Bari Aldo Moro
This is the second of two consecutive talks. In this talk, we present an algorithm that adapts
the ideas of continuation methods to the context of the rigorous computation of multidimensional
solutions' manifolds of nonlinear PDEs. The algorithm adaptively constructs a triangulation of a
ﬁnite dimensional projection of a solutions' manifold while, simultaneously, proving the existence of
a portion of the genuine manifold nearby. We show how the method performs in computing portions
of a two-dimensional manifold of equilibria of the 1D Cahn-Hilliard equation.
Validated computation of connecting orbits using Chebyshev
series
Christian Reinhardt, Jean-Philippe Lessard
Vrije Universiteit Amsterdam
We propose a rigorous numerical method to validate connecting orbits in ordinary diﬀerential
equations. Our approach is based on a formulation of the connecting orbit problem as a boundary
value problem which is interpreted as a an operator equation on a suitable function space. By using
the Chebyshev basis we derive an equivalent problem on the inﬁnite dimensional space of algebraically
decaying Chebyshev coeﬃcents and compute rigorous error bounds for solutions to this problem. The
method is illustrated with an application to connecting orbit problems in the Gray Scott System.
Rigorous computations for delay equations
Gábor Kiss, Jean-Philippe Lessard
Durham University
For delay diﬀerential equations, the adaptation of rigorous computational methods developed for
partial diﬀerential equations was initiated in [1] to establish existence results on periodic solutions.
Recently, those ideas were applied to equations with multiple delays in [2]. In this talk, we will
report on recent existence results on periodic solutions to these type of inﬁnite dimensional dynamical
systems. This is a joint work with Jean-Philippe Lessard.
1. Jean-Philippe Lessard. Recent advances about the uniqueness of the slowly oscillating periodic
solutions of Wright's equation. J. Diﬀerential Equations, 248(5):9921016, 2010.
2. Gábor Kiss and Jean-Philippe Lessard. Computational ﬁxed point theory for diﬀerential delay
equations with multiple time lags. J. Diﬀerential Equations, 252:30933115, 2012.
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Some singularities in incompressible ﬂuids
Javier Gomez-Serrano, Angel Castro, Diego Cordoba, Rafael Granero-Belinchon, Alberto Zamora
Princeton University
In this talk we will discuss some singularities for diﬀerent models arising in ﬂuid mechanics, namely
the conﬁned Muskat problem, the vortex patch and the alpha-patch models, and the Quasigeostrophic
equation. Those singularities are obtained by means of a combination between classical analysis
techniques and rigorous computer-assisted veriﬁcation.
Rigorous numerics for nonlinear PDEs - Part I
Marcio Gameiro, Alessandro Pugliese, Jean-Philippe Lessard
Universidade de São Paulo & RIMS, Kyoto University
We present a rigorous numerical method to compute solutions of inﬁnite dimensional nonlinear
problems. The method combines continuation algorithms, analytic estimates and the uniform con-
traction principle to prove existence of smooth two-dimensional manifolds of solutions of nonlinear
PDEs. This is the ﬁrst of two consecutive talks. In this talk, we assume we are given a simplex that
belongs to a triangulation of a ﬁnite dimensional projection of such a manifold, and show how to
prove existence of a portion of the genuine manifold nearby, as well as smoothness across adjacent
simplices. The next talk will deal with the numerical construction of the triangulation.
Kirkwood gaps and instabilities in the restricted planar
three-body problem
Pablo Roldan, Jacques Fejoz, Marcel Guardia
Universitat Politecnica de Catalunya
In this talk I will present a recent result related to the stability of the Solar System, namely the
preprint:
Jacques Fejoz, Marcel Guardia, Vadim Kaloshin and Pablo Roldan. Kirkwood gaps and diﬀu-
sion along mean motion resonances in the restricted planar three-body problem (2013), available at
http://arxiv.org/abs/1109.2892 .
The stability of the Solar System is a longstanding problem. Over the centuries, mathematicians
and astronomers have spent an inordinate amount of energy proving stronger and stronger stability
theorems for dynamical systems related to the Solar System within the frame of the Newtonian N -
body problem. A key result in this direction is Arnold's theorem, which proves the existence of a set
of positive Lebesgue measure ﬁlled by invariant tori in planetary systems, provided that the masses of
the planets are small. However, in the phase space the gaps left by the invariant tori leave room for
instability.
In fact, the numerical computations of Sussman, Wisdom and Laskar have showed that over the
life span of the Sun, collisions and ejections of inner planets are probable. Our Solar System is now
widely believed to be unstable, and the general conjecture about the N -body problem is quite the
opposite of what it used to be: no topological stability whatsoever holds, in a very strong sense.
(Herman called this "the oldest open problem in dynamical systems").
Currently, the above conjecture is largely out of reach. A more modest but still very challenging
goal is a local version of the conjecture: If the masses of the planets are small enough, the wandering
set (unstable orbits) accumulates on the set of circular, coplanar, Keplerian motions.
In our result, we show the existence of large instabilities in a realistic planetary system (the Sun-
Jupiter-Asteroid three body problem) and we describe the associated instability mechanism. We thus
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provide a step towards the proof of Herman's local conjecture. Such instabilities occur near mean-
motion resonances. This is the ﬁrst time that large instabilities are stablished in a realistic planetary
system.
Some parts of the instability mechanism are veriﬁed numerically. We have focused our eﬀorts to
keep the numerics relatively simple and convincing. A fully rigorous proof of the result would require
Computer-Assisted techniques.
Floquet theory and dynamical systems: computation and
applications
Roberto Castelli
Basque Center for Applied Mathematics
The ﬁrst ingredient necessary to parametrize the invariant manifolds of periodic orbits is the
tangent bundle, that is the the tangent space of the invariant manifold at the orbit. The stability
parameters and the tangent directions result by solving a non-autonomous system of diﬀerential
equations with periodic coeﬃcients of the form
y˙ = A(t)y, A(t) ∈ Rn×n, τ periodic (14)
obtained by linearizing the vector ﬁeld around the periodic orbit.
In this talk we combine the Floquet theory and rigorous numerics to compute the Floquet normal
form decomposition Φ(t) = Q(t)eRt of the fundamental matrix solution of (14). As an application
we show how to construct the tangent bundles and, by means of diﬀerent examples, we relate the
dynamical and geometrical properties of the manifolds to the particular form of the Floquet decom-
position.
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Organizer: Wladimir Neves & Christian Olivera
Remarks on stochastic transport equation
Christian Olivera, Wladimir Neves
Universidade Estadual de Campinas
We discuss in this talk some results on stochastic transport equations. First, the main issue
of uniqueness follows with more general assumptions than in the deterministic case. For instance,
the result of wellposedness for the Cauchy problem established by Neves and Olivera under the
Ladyzhenskaya-Prodi-Serrin condition. The initial-boundary value problem, intrinsically more diﬃcult
than the Cauchy problem, is also addressed in this talk. We consider in details thestochastic trace
result, recently established by Neves and Olivera.
Time dependent mean-ﬁeld games
Edgard A. Pimentel, Diogo A. Gomes, Hector Sanchez-Morgado
Centro de Análise Matemática, Geometria e Sistemas Dinâmicos
A model mean-ﬁeld game problem is the system{
−ut +H(x,Du) = ∆u+ g(m)
mt − div(DpHm) = ∆m.
(15)
In many applications the boundary conditions for the previous system are the, so called, initial-terminal
boundary conditions: {
u(x, T ) = uT (x)
m(x, 0) = m0(x).
(16)
To avoid additional diﬃculties, we consider spatially periodic solutions. That is, u and m are regarded
as functions with domain Td × [0, T ], where Td is the d-dimensional torus and T is a ﬁxed terminal
instant.
We consider the model non-linearity g(m) = mα and diﬀerent growth conditions for the Hamil-
tonian.
For sub-quadratic Hamiltonians, existence of classical solutions is established under fairly general
conditions depending both on α and the dimension d. This is done by combining a Gagliardo-
Niremberg type of argument with polynomial estimates for the Fokker-Planck equation in terms of
the Hamilton-Jacobi equation. Our results substantially improve and extend those in the literature.
These techniques does not apply to Hamiltonians satisfying super-quadratic growth conditions. In
this case we proceed by proving several a priori estimates for the Fokker-Planck equation and obtaining
polynomial bounds for its integrability in terms of the Hamilton-Jacobi equation. These build upon
the nonlinear adjoint method, to yield further regularity and establish existence of smooth solutions,
provided that α is in a certain range depending on the dimension. To the best of our knowledge,
super-quadratic Hamiltoninans have hot yet been addressed by the literature.
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On the decay property for periodic entropy solutions to some
scalar balance laws
Evgeniy Panov
Novgorod State University
In the half-space Π = R+ × Rn we consider a ﬁrst order multidimensional balance law
ut + divxϕ(u) = α(t)u, (1)
where ϕ(u) = (ϕ1(u), . . . , ϕn(u)) ∈ C(R,Rn), α(t) ∈ L1(R+). Recall that a function u = u(t, x) ∈
L∞(Π) is called an entropy solution (e.s. for short) of (1) in the sense of S.N. Kruzhkov if for all
k ∈ R
|u− k|t + divx[sign(u− k)(ϕ(u)− ϕ(k))]− sign(u− k)α(t)u ≤ 0 in D′(Π).
The space-periodicity condition is also supposed: u(t, x+ ei) = u(t, x) for almost all (t, x) ∈ Π and
all i = 1, . . . , n, where {ei}ni=1 is a basis of periods in Rn. Let
P = { x =
n∑
i=1
siei | 0 ≤ si < 1, i = 1, . . . , n }
be the corresponding fundamental parallelepiped. We will say that equation (1) satisﬁes the decay
property if for every periodic e.s. u(t, x)
ess lim
t→∞ u(t, ·) = const in L
1(P ).
Denote by L = { x = ∑ni=1 kiei | ki ∈ Z, i = 1, . . . , n } the lattice of periods and by L′ = { ξ ∈
Rn | ξ · x ∈ Z ∀x ∈ L } the corresponding dual lattice. It turns out that the condition
∀ξ ∈ L′, ξ 6= 0, the function u→ ϕ(u) · ξ is not aﬃne on non-empty intervals (3)
is necessary and suﬃcient for the decay property. Moreover, if u0(x) is a strong trace of the solution
u(t, x) on the initial hyperspace t = 0 (existence of such trace is established in [2]), then under
condition (3)
ess lim
t→∞ u(t, ·) = c =
1
|P |
∫
P
u0(x)dx · e
∫+∞
0 α(t)dt in L1(P ).
This generalizes results of [1]. The proof is based on localization properties of the H-measure corre-
sponding to the sequence u(kt, kx), k ∈ N. In the case α ≡ 0 the proof can be found in recent paper
[3].
This research was carried out with the ﬁnancial support of the Russian Foundation for Basic
Research (grant no. 12-01-00230-a).
1. G.-Q. Chen and H. Frid, Decay of entropy solutions of nonlinear conservation laws, Arch.
Rational Mech. Anal. 146 (1999), no. 2, pp. 95127.
2. E. Yu. Panov, Existence of strong traces for generalized solutions of multidimensional scalar
conservation laws, J. Hyperbolic Diﬀ. Equ. 2 (2005), no. 4, pp. 885908.
3. E. Yu. Panov, On decay of periodic entropy solutions to a scalar conservation law, Ann. Inst.
H. Poincaré (C) Analyse Non Linéaire 30 (2013), no. 6, pp. 997-â1007.
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Viscoelastic regularization of 3D Euler Equations: analysis and
numerics.
Fabio Ramos, Rafael Borges
Univerdidade Federal do Rio de Janeiro
The celebrated Onsager theory of turbulent ﬂows suggests that the main driving mechanism of the
Kolmogorov's inertial range is the singular behavior of the incompressible 3D Euler equations. In this
talk, we investigate this claim via analytical and numerical methods using viscoelastic regularizations
and some shell models of turbulent ﬂows. We suggest a viscoelastic regularization of the possible set
of blow-ups as a sub-grid model.
Numerical simulation of the semilinear stochastic transport
equation
Hugo de la Cruz, C. Olivera
Fundação Getúlio Vargas
We propose a numerical scheme for the computer simulation of the semilinear stochastic transport
equation. Based on the stochastic characteristic method and the local linearization technique, we
construct an eﬃcient and stable method for integrating the equation. For this, a suitable exponential-
based approximation to the solution of an associated auxiliary random integral equation, together with
an adapted PadÃª method with scaling and squaring strategy are conveniently combined. Results on
the convergence and stability of the suggested method and details on its eﬃcient implementation are
discussed.
What are the solutions of systems of conservation laws?
Jean F. Colombeau
Institut Fourier Grenoble
What are the mathematical objects that are solutions of systems of conservation laws? What
is their connection with numerical solutions obtained from scientiﬁc computing? In this talk we will
obtain a reasonable answer from an examination of various examples in which we can perceive what
these mathematical objects cannot be and what they are in signiﬁcative examples of systems from
physics.
Homogenization of a scalar conservation law
Jean Carlos Silva
Universidade Federal do Rio de Janeiro
In this talk, we consider the homogenization problem of a scalar conservation law with term ﬂux
separable in ergodic algebra beyond the periodic the set.
Global solutions of parabolic systems with law of consevation
Mikhail Vishnevski, Wladimir Neves
Universidade Estadual do Norte Fluminense
We consider the Newton problem for nondiagonal parabolic system with conservation law and
prove the uniquiness and existence theorem for this type of problem. We note that this type of
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system contains in particular the two component system multipase mass-transfer in the presence of
self-generation interpace convection.
Direct and inverse problems for the linear Boltzmann transport
equation
Nilson Costa Roberty
Universidade Federal do Rio de Janeiro
The functions spaces used for well posed problems formulated with the linear Boltzmann equa-
tion shows signiﬁcant changes as compared with the usual Sobolev spades used to placing elliptic or
parabolic problems. This is consequence of the fact that every direction in the space-time is character-
istic to the Boltzmann operator. Mapping properties for the related operators, such as traces and the
Albedo, which are the analogous to the Stecklov-Poincare boundary mapping for diﬀusive problems,
and the embedding presents sharp diﬀerences. By noting that nuclear engineers uses both types of
equations in the design of nuclear reactors, both treated as equations based on conservations princi-
ples, we discuss practical consequences of these diﬀerences. Diﬀerences in Cauchy data and Lipschitz
convex boundaries are discussed. We also presents some numerical questions related with consistent
discretization and the Lax Equivalence Theorem and numericals examples related with transmission
and reactor problems.
Mass conserving obstacle problem for hyperbolic conservation
laws
Paulo Amorim, Wladimir Neves, José Francisco Rodrigues
Universidade Federal do Rio de Janeiro
We consider an obstacle problem for a hyperbolic conservation law supplemented with a mass
conservation constraint. Building on the seminal work of L. LÃ©vi, we use a singular penalization
procedure, with an additional Lagrange multiplier enforcing the mass conservation. This gives rise
to a non local, nonlinear parabolic equation for which well posedness and compactness results are
obtained.
Young systems: Itô-Kunita-Ventzel formula and applications
Pedro Catuogno, Rafael Castrequini
Universidade Estadual de Campinas
We study diﬀerential equations driven by continuous paths with bounded p-variation for 1 ≤ p < 2
(Young Systems). The most important class of examples of theses equations is given by stochastic
diﬀerential equations driven by fractional Brownian motion with Hurst index H > 12 . We give a
formula type Itô-Kunita-Ventzel and a substitution formula adapted to Young integral. It allows us
to give necessary conditions for existence of conserved quantities and symmetries of these ordinary
diﬀerential equations. Finally, we study ﬁrst order partial diﬀerential equations driven by a continuous
path with ﬁnite p-variation.
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On a generalized Muskat type problem
Wladimir Neves, Nikolai Chemetov, Wladimir Neves
Universidade Federal do Rio de Janeiro
In this talk, we show the solvability of a multidimensional Muskat initial boundary value type
problem. The proposed mathematical model is established for a given generalized formulation to
Darcy's law equation. The generalized Muskat Problem posed in bounded domains seems more
realistic from the physical point of view.
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Organizer: Milton Lopes Filho
On fuzzy solutions for a system of partial diﬀerential equations
Ana Maria A. Bertone, Rosana S. M. Jafelice, César G. de Almeida
Universidade Federal de Uberlândia
In this study we investigate a coupled system modeling miscible displacement in porous media with
uncertain parameters. These parameters are the longitudinal and transverse dispersion coeﬃcients of
the diﬀusion-dispersion tensor, considering them as fuzzy numbers. The fuzzy solution is built from
fuzziﬁcation of the semiclassical solution through Zadeh's extension. Existence and uniqueness of the
solution have been proved by Xiaobing Feng (1995).
In a recent study we have proved the continuous dependency of the solution on the tensor param-
eters, in the sense of L∞(J, L2(Ω)). We have employed this result to obtain qualitative properties on
the regular α-cuts of the fuzzyﬁcation of the semiclassical solution.
This a joint work with Rosana Sueli da Motta Jafelice and César Guilherme de Almeida.
On the energy behavior of locally self-similar blow-up for the
Euler equations
Anne Bronzi, Roman Shvydkoy
University of Illinois at Chicago
In this talk we will survey some results regarding the possibility of a self-similar blow-up for the
Euler equations. We will also prove that under a mild Lp-growth assumption on the self-similar
proﬁle we obtain that the solution carries a positive amount of energy up to the time of blow-up.
As a consequence, we will recovery and extend several previously known exclusion criteria. Also, we
will present some preliminary studies on the fractal dimension of the energy measure, which roughly
speaking is the limit of the measures on the space induced by the velocity squared as time approaches
the time of the singularity. We will explore the relation between the fractal dimension of the energy
measure and the growth of the velocity as time approaches the time of the singularity.
Continuous dependence on parameters for the semiclassical
solution of a coupled system modeling miscible displacement in
porous media
César Guilherme de Almeida, Ana Maria Amarillo Bertone
Universidade Federal de Uberlândia
In a classic paper due to Xiaobing Feng (1995), it has been showed the existence and uniqueness
of the semiclassical solution of a mathematical model describing a miscible displacement in porous
media. Considering a bounded domain Ω ⊂ R2 and the interval J = [0, T ], for a real T > 0, the
model of a incompressible miscible displacement of the mixture of a solvent, with concentration c,
and oil in a mean free of gravitational eﬀects is given by the system
div(u) = q, u =
−K
µ(c)
∇p, (17)
φ
∂c
∂t
+ div(uc−D(u)∇c) = c˜q. (18)
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The ﬁrst equation represents the mass conservation of the mixture and the second one represents
the mass conservation of the solvent. In general this equation is the type of parabolic, convection
dominated. Their coeﬃcients depend on the Darcy's velocity, u, which gives a volumetric convective
ﬂow rate of the mixture per unit of area of the transversal section. The other elements that appear in
the system are: K = K(x), the absolute permeability of the rock at x = (x, y) ∈ R2; µ = µ(c) the
viscosity of the ﬂuid, which depends on the solvent concentration, c = c(x, t); the pressure gradient,
∇p = ∇p(x) and the porosity of the medium φ, which we consider as a positive constant; q = q(x, t)
the total volumetric ﬂow rate at the well; c˜ the speciﬁed concentration at an injection well and the
resident concentration at a producer; D the diﬀusion-dispersion tensor given by:
D = D(u) = φdmI +
d`
|u|
(
u21 u1u2
u1u2 u
2
2
)
+
dt
|u|
(
u22 −u1u2
−u1u2 u21
)
. (19)
In this tensor, d`  dt and dt ≥ 0 are longitudinal and transverse dispersion coeﬃcients, respec-
tively, and dm > 0 is the molecular diﬀusion coeﬃcient.
In this study, we have proved the continuous dependence on the parameters d` and dt of the
solution in the sense of L∞(J, L2(Ω)).
This a joint work with Ana Maria Amarillo Bertone.
Continuous data assimilation for Navier-Stokes-α equations using
interpolant observables
Débora Aparecida Francisco Albanez, Edriss Titi, Helena Nussenzveig Lopes
Universidade Estadual de Campinas
In this work we present a new continuous data assimilation algorithm for Navier-Stokes-α (NS-α)
equations: {
∂
∂t
(u− α2∆u)− ν∆(u− α2∆u)− u× (∇× (u− α2∆u)) = −∇p+ f,
div u = 0,
(20)
The goal of this algorithm is to obtain an approximate solution w of NS-α equations, by inserting
a linear interpolant Ih into the model (20), and this Ih is constructed from observational measures
(such as nodal values), and it must satisﬁes
‖ϕ− Ihϕ‖2L2(Ω) ≤ ch2‖∇ϕ‖2L2(Ω), (21)
or
‖ϕ− Ihϕ‖2L2(Ω) ≤ ch2‖∇ϕ‖2L2(Ω) + ch4‖ϕ‖2H2(Ω). (22)
We insert this interpolant Ih in the following way:
∂
∂t
(w − α2∆w)− ν∆(w − α2∆w)− w × (∇× z) +∇p
= f − µ(Ihw − Ihu) + µα2∆(Ihw − Ihu),
div w = 0,
(23)
We ﬁnd conditions in µ and h in terms of physical parameters to ensure the well-posedness for (23)
in the two cases: when Ih satisﬁes (21) and when Ih satisﬁes (22). We also prove the convergence
of w to the solution of NS-α equations u (the physical reality) in L2 and H1-norms, as t→∞.
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Self-similar solutions for active scalar equations in
Fourier-Besov-Morrey spaces
Lidiane dos Santos M. Lima, Lucas C F Ferreira
Universidade Estadual de Campinas
In this work we study a family of dissipative active scalar equation with velocity ﬁelds coupled
via multiplier operators that can be of high-order. We consider sub-critical values for the fractional
diﬀusion and prove global well-posedness of solutions with small initial data belonging to a framework
based on Fourier transform, namely Fourier-Besov-Morrey space. Self-similar solutions are obtained
depending on the homogeneity of the initial data and couplings. Also, we show that solutions are
asymptotically self-similar at inﬁnity. Our results can be applied in a uniﬁed way for a number
of active scalar PDEs like 1D models on dislocation dynamics in crystals, Burguer's equations, 2D
vorticity equation, 2D generalized SQG, 3D magneto-geostrophic equations, among others.
Keywords: Active scalar equations, Fourier-Besov-Morrey spaces, global well-posedness, self-similar
solutions
An elementary proof of Leray's L2 conjecture for the
Navier-Stokes equations in R3
Lineia Schutz, Janaína P. Zingano, Paulo R. Zingano
Universidade Federal do Rio Grande
We give an elementary proof that ‖u(·, t) ‖L2(R3) → 0 as t → ∞ for global
Leray's L2 solutions u(·, t) of the incompressible Navier-Stokes equations in R3 .
We then apply our approach to extend this classical result to supnorm values, thereby ﬁnding that
t3/4 ‖u(·, t) ‖L∞(R3) → 0 as t → ∞. This is accomplished using only very conventional tools like
standard Fourier and energy methods.
AMS Mathematics Subject Classiﬁcation: 35Q30, 76D05 (primary), 76D07 (secondary)
Key words: incompressible Navier-Stokes equations, Leray-Hopf's (weak) solutions, large time
asymptotic behavior, Leray's L2 conjecture, supnorm estimates.
Global nonlinear stability for some steady solutions of
three-dimensional Euler equations with helical symmetry and in
the absence of vorticity stretching
Maicon J. Benvenutti, Milton C. Lopes Filho, Helena J. Nussenzveig Lopes
Universidade Estadual de Campinas
We present a class of steady and Lp-stable vorticity for the Euler equations with helical simmetry
and with no swirl. More precisely, Burton in [1] proved stability of steady ﬂows of an ideal ﬂuid
in a bounded, simply connected, planar region, that are strict maximisers of kinetic energy on an
isovortical surface. In this work, we use the helical symmetry to extend Burton's result to the 3-D
helical Euler equations. A related stability theorem as shown in [2] is also proved to our case.
1. Burton G., Global nonlinear stability for steady ideal ﬂuid ﬂow in bounded planar domains,
Arch. Rat. Mech. Anal 176 149-163 (2005).
2. Wan Y., Pulvirenti M., Nonlinear stability of circular vortex patches, Commun, Math.
Phys. 99, 435-450 (1985).
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Newtonian limit of inviscid ﬂuid models
Milton da Costa Lopes Filho, Helena Judith Nussenzveig Lopes, Edriss Titi
Universidade Federal do Rio de Janeiro
In this talk we discuss the vanishing α limit of the incompressible Euler α equations on a bounded
domain, with no-slip boundary condition.
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Organizer: Matheus C. Bortolan
On a sharp scaling invariant Adams type inequality and Adams
type inequality on unbounded domains.
Abiel Costa Macedo, João Marcos Bezerra do Ó
Universidade Federal da Paraíba
In this paper we establish a sharp Adams type inequality of the scaling invariant form and prove the
existence of maximizer for the associated variational problem. Using this scaling invariant inequality
we prove that the Adams type inequality proved by B. Ruf, F. Sani and N. Lam, G. Lu has no extremal
functions in a subcritical case on Wm,2(R2m), for m ≥ 2. Moreover, in line with the Concentration
Compactness Principle due to P.-L.Lions, we will obtain an improvement for Adams exponent in the
class of sequences that has no vanish weak limit in Wm,n/m0 (Ω).
Solitary waves for a class of quasilinear Schrödinger equations
involving vanishing potentials
Cláudia Santana, Elisandra Gloss de Moraes, João Marcos Bezerra do Ó
Universidade Federal de Pernambuco
In this paper we study the existence of weak positive solutions for the following class of elliptic
equation
−∆u+ V (x)u− [∆(u2)]u = h(u) in RN ,
where h has a subcritical growth and V is a nonnegative continuous function. We are interested
specially when the potentials V is neither bounded away from zero, nor bounded from above. We
give a special attention to the case when the potentials V may eventually vanish at inﬁnity. Our
arguments are based on penalization technics, variational methods and Moser iteration scheme.
Regularization of stochastic reaction-diﬀusion equation
David Alexander Chipana Mollinedo
Universidade Estadual de Campinas
In this work, we study the stochastic reaction-diﬀusion equation on [0, 1], with Dirichlet boundary
and perturbed by the space-time white noise, that is:
dX(t, ξ) =
[ ∂2
∂ξ2
X(t, ξ) + f(X(t, ξ))
]
dt+ dW (t, ξ),
X(t, 0) = X(t, 1) = 0, t > 0
X(0, ξ) = x0(ξ), ξ ∈]0, 1[ .
where W is the Brownian sheet. We approximate the random perturbation through of a process
of regularization (convolution) depending on a parameter k ∈ N. Then, we will provide conditions
necessaries so that the mild solutions associated to the regularized stochastic partial diﬀerential equa-
tion(SPDE) converges to the mild solution of the stochastic reaction-diﬀusion equation.
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A quantitative log-Sobolev inequality for a two parameter family
of functions
Diego Marcon, Emanuel Indrei
Universidade Federal do Rio Grande do Sul
We prove a sharp, dimension-free stability result for the classical logarithmic Sobolev inequality
for a two parameter family of functions. Roughly speaking, our family consists of a certain class of
log C1,1 functions. Moreover, we show how to enlarge this space at the expense of the dimensionless
constant and the sharp exponent. As an application we obtain new bounds on the entropy.
Radial solutions for a class of quasilinear elliptic equations arising
in MEMS modeling
Esteban Pereira da Silva, João Marcos Bezerra do Ó
Universidade Federal de Pernambuco
Motivated by the recent works on the study of the equations that models the electrostatic MEMS
devices, we are interested on give a quite detailed description of their radial solutionsâ behavior,
allowing us to treat the class of quasilinear elliptic equations −rγ(rα|u′|βu′)′ = λf(r)/(1 − u)2, in
(0, 1), under the assumptions 0 ≤ u ≤ 1 and u′(0) = u′(1) = 0. We focus on the critical case
associated with the parameter λ, i. e. the case λ = λ∗, where λ∗ is a constant that delimits the
existence of solution for the problem. According to the choice of the parameters α, β and gamma,
the diﬀerential operator which we are dealing with, corresponds to the radial form of Laplacian,
p-Laplacian and k-Hessian.
On a class of Hamiltonian elliptic systems involving unbounded or
decaying potentials in dimension two
Francisco S.B. Albuquerque, João Marcos do Ó, Everaldo S. Medeiros
Universidade Federal da Paraíba
This work is concerned with the existence of solutions for a class of Hamiltonian elliptic systems
with unbounded or decaying radial potentials and nonlinearities having exponential critical growth.
The approach relies on an approximation procedure and a version of the Trudinger-Moser inequality.
Isolas in optical bistability of two-level atoms in structured
environments
Gilberto Aparecido Prataviera, Salomon Sylvain Mizrahi
Universidade de São Paulo
We consider N driven two-level atoms interacting with a environment with a non ﬂat structure
of modes. By dressing the collective operators in a semiclassical approach, and eliminating the
environment degrees of freedom we derive a master equation and a mean-ﬁeld single-particle eﬀective
Hamiltonian. The dissipative part of the master equation and the eﬀective single-particle Hamiltonian
contain new terms due the environment structure of modes. Steady state solutions for the system
nonlinear equations of motion are obtained. For a structured environment, the steady state eﬀective
output ﬁeld as a function of the input amplitude, presents bistable behavior in amplitude and phase.
In particular, for a lorentzian structure of modes, the nonlinear input-output relation may present
isolated branches of solutions, so called isolas.
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Rapidly varying boundaries in elliptic equations with terms
concentrating on the boundary
Gleiciane S. Aragão, Simone M. Bruschi
Universidade Federal de São Paulo
We analyze the behavior of a family of solutions of a nonlinear elliptic equation with nonlinear
boundary conditions, when the boundary of the domain presents a highly oscillatory behavior which
is uniformly Lipschitz and nonlinear terms are concentrated in a region which neighbors the boundary
domain. We prove that these solutions converge to the solutions of a limit problem in H1 which
captures the oscillatory behavior of the boundary and whose nonlinear terms are transformed into
a ﬂux condition on the boundary. We prove the upper semicontinuity of this family of solutions.
Assuming hyperbolicity of the solution of the limit problem, we show the lower semicontinuity of this
family of solutions and that the perturbed equation has one and only one solution nearby. Moreover,
we prove the convergence of the eigenvalues and eigenfunctions of the linearizations around the
solutions.
On the simpliﬁed Goddard problem in the presence of the
nonlinear friction and the bounded fuel expenditure
Ivan Samylovskiy, Andrei Dmitruk
Lomonosov Moscow State University
We consider diﬀerent variants of the problem on the maximization of the distance gone by a
material point in the media with resistance force. The general formulation of our problem is the
following: 
s˙ = x, s(0) = 0, s(T )→ max,
x˙ = u− ϕ(x), x(0) = 0, x(t) is free,
m˙ = −u, m(0) = m0 , m(T ) > mT ,
0 6 u 6 1.
(24)
Here s(t) and x(t) are one-dimensional position and velocity of a vehicle, m(t) describes the total
mass of vehicle's body and fuel, u(t) is the rate of fuel expenditure, ϕ(x) is a twice smooth function
describing the friction (media resistance) depending on the velocity. We consider the two following
cases:
• ϕ(0) = 0, ϕ′(0) > 0, and ϕ′′(x) > 0 for all x > 0 for so-called horizontal case
• ϕ(0) = ϕ0 > 0, ϕ′(0) > 0, ϕ′′(x) > 0 for all x > 0 and ϕ′′(x) < 0 for all x < 0 for so-called
vertical case
Using both Pontryagin maximum principle and numerical analysis we construct the optimal synthesis
for the given problem. To implement obtained computational algorithm, we use specialized C#/F#
library providing procedures to solve ODE systems numerically. We also present the optimal trajectories
obtained for selected forms of media resistance function.
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Multiple positive solutions for a fourth-order problem by
Lusternik-Schnirelman category
Jéssyca Lange Ferreira Melo, Ederson Moreira dos Santos
Universidade de São Paulo
In this work we prove the existence of multiple classical positive solutions for the fourth-order
problem 
∆2u = µus + u2∗−1 in Ω,
u,−∆u > 0 in Ω,
u,∆u = 0 on ∂Ω,
where Ω is a smooth bounded domain in RN , N ≥ 8, 2∗ = 2N/(N − 4), 2 < s+ 1 < 2∗ and µ > 0.
We prove that there exists µ > 0 such that, for each 0 < µ < µ, the problem has at least catΩ(Ω)
solutions.
On a Φ-Kirchhoﬀ multivalued problem with critical growth in an
Orlicz-Sobolev space
Jeﬀerson A Santos, J. A. Santos, Giovany M. Figueiredo
Universidade Federal de Campina Grande
This work is concerned with the multiplicity of nontrivial solutions in an Orlicz-Sobolev space for a
nonlocal problem with critical growth, involving N-functions and theory of locally Lispchitz continuous
functionals. More precisely, in this work, we study a result of multiplicity to the following multivalued
elliptic problem:  −M
(∫
Ω
Φ(|∇u|)dx
)
∆Φu ∈ ∂F (., u) + αh(u) in Ω,
u ∈W 10LΦ(Ω),
where Ω ⊂ RN is a bounded smooth domain, N ≥ 3, M is continuous function, Φ and H are
N-functions and the primitive of φ(s)s and h(s) respectively, ∆Φ is the corresponding Φ−Laplacian
and ∂F (., t) stands for Clarke generalized of a function F linked with critical growth. We use genus
theory to obtain the main result.
Structural stability of piecewise smooth vector ﬁelds on surfaces
Jesus Achire
Universidade Estadual de Campinas
Recently, the Theory of Non-smooth Dynamic Systems has been developed, motivated mostly by
their applications in physics and engineering, and also by its attractive mathematical beauty.
We consider piecewise smooth vector ﬁelds deﬁned on surfaces (the sphere or the torus) and we
assume that the discontinuities are of ﬁrst kind and are in a one-dimensional submanifold (circle). We
use the Filippov's convex method to deﬁne solution orbits for this type of vector ﬁelds. Thus, orbits
are well-deﬁned and always exist, but not necessarily they have the property of uniqueness.
We are interested in classifying those that are structurally stable. The following conditions are
necessary for structural stability:
• There are a ﬁnite number of critical points, all they are hyperbolic and are not on the line of
discontinuity.
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• The tangencies are quadratic and there are not double tangency points.
• The pseudoequilibriums are hyperbolic.
• There are not separatrix connecting the following singularities: folds, saddle and pseudoequi-
libriums.
• There are a ﬁnite number of closed regular orbits and closed regular pseudorbits, and all they
are hyperbolic.
• The recurrent regular orbits and pseudorbits are trivial.
We conjecture that the set of piecewise smooth vector ﬁelds that satisfy these conditions are
structurally stable. Furthermore, this set is open and dense.
In this work, we will present several examples of piecewise smooth vector ﬁelds that satisfy
these conditions of stability and we will show that they are structurally stable. Also, we will exhibit
bifurcations for piecewise smooth vector ﬁelds that violate some of these conditions of stability.
Existence of solutions for a quasilinear Schrödinger equation with
vanishing potentials
José F. L. Aires, Marco A. S. Souto
Universidade Federal de Campina Grande
We investigate the existence of positive solutions for the quasilinear Schrödinger equation:
−∆u+ V (x)u−∆(u2)u = g(u),
in RN , where N ≥ 3, g has a quasicritical growth and V is a nonnegative potential, which can vanish
at inﬁnity.
Standing waves for a hamiltonian system of Schrödinger
equations with arbitrary growth
J. Anderson Cardoso, João Marcos do Ó, Everaldo S. de Medeiros
Universidade Federal de Sergipe
In this work we study the existence of standing wave solutions for the following class of elliptic
Hamiltonian-type systems { −~2∆u+ V (x)u = g(v) in RN
−~2∆v + V (x)v = f(u) in RN ,
with N ≥ 2, where ~ is a positive parameter and the nonlinearities f(s), g(s) are superlinear and
can have arbitrary growth at inﬁnity. This system is in variational form and the associated energy
functional is strongly indeﬁnite. Moreover, in view of the unboundedness of the domain RN and the
arbitrary growth of the nonlinearities we have lack of compactness. To overcome these diﬃculties we
use a dual variational methods in combination with a minimax procedure and we prove the existence
of positive solution for ~ suﬃciently small.
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Multiplicity of solutions for a class of quasilinear problem
involving variable exponent
José Lindomberg P. Barreiro, Claudianor O. Alves
Universidade Federal de Campina Grande
In this paper we prove the multiplicity of solutions for a class of quasilinear problems in RN
involving variable exponents. The main tool used is the variational method, more precisely, Ekeland's
variational principle and some properties involving Nehari manifolds.
Resuspension and transport of ﬁne sediments by waves over a
thin layer of viscoelastic mud
Juliana Sartori Ziebell, Leandro Farina
Universidade Federal do Rio Grande
Numerical solutions of the one-dimensional transport equation that describes the evolution of the
concentration of suspended sediments over a viscoelastic mud layer have been obtained for some
particular cases. When the aquatic waves propagate over a viscoelastic mud layer that has a strip
of an erodible bed of width L in the cross-shore direction (0 < x < L), the transport equation is
modiﬁed. The solution of this new equation has been also evaluated.
AMS Mathematics Subject Classiﬁcation: 76D33 (primary), 76D09, 76R99 (secondary).
Keywords: Water waves; viscoelastic mud; concentration.
Local solvability of a class of abstract underdetermined systems :
smooth solutions
Luís Cláudio Yamaoka, Paulo Domingos Cordaro
Universidade Federal de São Paulo
Continuing the study of the local solvability of a class of abstract underdetermined systems, we've
been developing a method to ﬁnd smooth solutions to this class of abstract underdetermined systems.
On the eigenvalues of Aharonov-Bohm operators
Manon Nys, Virginie Bonnaillie-Noël, Benedetta Noris, Susanna Terracini
Université Libre de Bruxelles and Università di Milano-Bicocca
Let D be an open, simply connected set in R2. For a = (a1, a2) ∈ D, we consider the following
magnetic operator: (i∇+ Aa)2 acting on functions u with zero boundary conditions. The magnetic
potential Aa, singular at the point a and having circulation α around a, has the following form
Aa(x1, x2) = α
(
−x2 − a2|x− a|2 ,
x1 − a1
|x− a|2
)
It corresponds to a magnetic ﬁeld of delta-type, orthogonal to D. Those two objects are related to
the Bohm- Aharonov eﬀect.
More particularly, we are interested in the spectrum of this operator when the pole a moves in D
and eventually approaches the boundary of D. For all circulation α ∈ (0, 1), we prove the continuity
of the magnetic eigenvalue with respect to a; and diﬀerentiability as long as the eigenvalue remains
simple. We also prove the continuity up to the boundary of D: as a converges to the boundary of D,
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the k-th magnetic eigenvalue converges to the k-th eigenvalue of the laplacian with Dirichlet boundary
conditions. This implies in particular that the magnetic eigenvalue (as a function of a) always has an
extremal point in D.
We study additional properties of such extremal point in the speciﬁc case of half-integer circulation
α = 1/2. Denote by b any interior extremal point, we show that the rate of convergence of the
magnetic eigenvalues when a goes to b depends on the number of nodal lines of the corresponding
magnetic eigenfunction with pole at b. These results are corroborated by numerical simulations in the
case when D is an angular sector or a square.
Multi-bump solutions for a class of quasilinear problems involving
variable exponents
Marcelo C. Ferreira, Claudianor O. Alves
Universidade Federal de Campina Grande
We establish the existence of multi-bump solutions for the following class of quasilinear problems
−∆p(x)u+
(
λV (x) + Z(x)
)
up(x)−1 = f(x, u) in RN , u ≥ 0 in RN ,
where the nonlinearity f : RN × R → R is a continuous function having a subcritical growth and
potentials V,Z : RN → R are continuous functions verifying some hypotheses. The main tool used
is the variational method.
Bifurcation theory for generalized ordinary diﬀerential equations
Maria Carolina Stefani Mesquita Macena
Universidade de São Paulo
In this work, we study the bifurcation theory for ordinary diﬀerential equations (we write simply
ODEs), as well as the existence of a bifurcation point for periodic solutions of these equations.
Then we develop the theory of bifurcation for generalized ordinary diﬀerential equations (we write
generalized ODEs for short). Such theory is new. We obtained an existence result of a bifurcation
point for periodic solutions of generalized ODEs. By means of the correspondence of classic ODEs
and generalized ODEs, we were able to translate the results to classic ODEs, now in the framework of
generalized ODE. This means that instead of the classic hypothesis that the functions involved in the
diﬀerential equation are continuously diﬀerentiable, we only require that they are Kurzweil-Henstock
integrable. We also added a result on the existence of a periodic solution of a generalized ODE and we
applied such result to classic ODEs. In order to obtain our main results, we employed the coincidence
degree theory.
A quasilinear bistable equation in cylinders and timelike
heteroclinics in special relativity
Isabel Coelho
Université Libre de Bruxelles
In this poster, we study the action functional∫
R×Ω
1−
√
1− |∇u|2 +W (u) dx.
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We assume that Ω ⊂ RN−1 is a bounded domain and W : R → [0,+∞[ is a double-well potential,
i.e., W is of class C1 and satisﬁes W (−1) = W (1) = 0 and W (u) > 0 if u 6= ±1.
Using variational arguments and a rearrangement technique, we prove the existence, one-dimensionality
and uniqueness (up to translations) of a smooth minimizing phase transition between the stable states
−1 and 1.
We also discuss the existence of minimizing heteroclinic connections for the non autonomous
model ∫
R
1−
√
1− |u′|2 + a(t)W (u) dt,
where a ∈ L∞(R) is a bounded positive function that can have a constant asymptotic behaviour at
inﬁnity or can be periodic.
The Euler-Lagrange equations associated to these functionals ﬁnd signiﬁcant applications in Rie-
mannian geometry and in the theory of relativity.
This is a joint work with Denis Bonheure and Manon Nys.
Comparison theorems for abstract fractional diﬀerential equations
Paulo Mendes de Carvalho Neto
Universidade Estadual de Campinas
The study of abstract fractional diﬀerential equations can be considered a novel topic, once it is
only during the last years that it has been the subject of specialized papers, conferences and treatises.
However, there is a growing literature about this topic [1,2,3,4,5,6].
Hence, motivated by the huge success of this subject, we discuss some questions about this theory.
We want to deal with abstract fractional Cauchy problems of order α ∈ (0, 1), i.e.,{
cDαt u(t) = −Au(t) + f(t, u(t)), t > 0
u(0) = u0 ∈ X, (25)
where X is a Banach space, A : D(A) ⊂ X → X is a positive sectorial operator, cDαt is Caputo's
fractional derivative and f : R+ ×X → X is a suitable function.
In general, we answer questions about the blow up vs global existence of solutions and use this
result to conclude a comparison theorem. More speciﬁcally, one of the main results claims:
Theorem 0.0.1. Let (X,≤X) be an ordered Banach space and suppose that the families
{Eα(−tαA) : t ≥ 0} and {Eα,α(−tαA) : t ≥ 0} are increasing. Consider functions f0 and f1,
and u0, u1 ∈ X, and assume that there exist t0, t1 ∈ [0,∞) such that {ufi(t, ui)}i=0,1 are lo-
cal mild solutions in [0, ti], i ∈ {0, 1}, to (25). Then, if t∗ = min{t0, t1}, and x ≤X y imply
f0(t, x) ≤X f1(t, y) a.e. t ∈ [0, t∗], and u0 ≤X u1, it holds that uf0(t, u0) ≤X uf1(t, u1) for all
t ∈ [0, t∗].
Acknowledgements: I would like to thanks Prof. Dr. Alexandre Nolasco de Carvalho, Prof. Dr.
Bruno Luis de Andrade Santos and Prof. Dr. Pedro Marín-Rubio for their collaboration during the
studies done about this subject. Also, I want to thanks CAPES and FAPESP for the ﬁnancial support.
1. E. Bazhiekova, Fractional Evolution Equations in Banach Spaces, Ph.D. Thesis, Eindhoven
University of Technology, 2001.
2. J-G. Peng and K-X. Li, A note on property of the Mittag-Leer function, Journal of Mathe-
matical Analysis and Applications 370 (2010), 635638.
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3. J-G. Peng and K-X. Li, A novel characteristic of solution operator for the fractional abstract
cauchy problem, Journal of Mathematical Analysis and Applications 385 (2012), 786796.
4. S. G. Samko, A. A. Kilbas, and O. I. Marichev, Fractional Integrals and Derivatives. Theory
and Applications, Gordon & Breach Sci. Publishers, Yverdon, 1993.
5. R-N. Wang, D-H. Chen and T-J. Xiao, Abstract fractional Cauchy problems with almost sec-
torial operators Journal of Diﬀerential Equations, 252 (2012), 202235.
6. R. N. Wang, T. J. Xiao and J. Liang, A note on the fractional Cauchy problems with nonlocal
initial conditions, Applied Mathematics Letters 24 (2011), 14351442.
Control of nonlinear dissipative evolution equation and inertial
manifold
Pedro Garcia
Universidad Central de Venezuela
Inertial manifolds are objects that represent the longterm behavior of dissipative systems. When
they exist, they are ﬁnite dimensional invariant smooth manifolds with dimension minor than the
original system but containing the global attractor.
In this work a strategy to control discretized versions (networks) of nonlinear extended dissipative
evolution equation, that minimizes the number of sites that are perturbed in the network, is proposed.
The idea behind the method is based on the approximation of the asymptotic dynamics of the
system by it approximate inertial manifold in a model-based control scheme. We obtain results that
may be useful in designing control methods in the case of complex extended systems.
Continuity of attractors for a semilinear parabolic problem with
nonlinear Neumann boundary conditions with respect to
variations of the domain
Pricila da Silva Barbosa, Antônio Luiz Pereira, Marcone Correa Pereira
Universidade de São Paulo
In this work we investigate the continuity of attractors for a class of dissipative semilinear parabolic
problems with respect to the variation of the domain of deﬁnition of their solutions. For this we use
the techniques of perturbation of domain developed by Henry in [2] and adapt the results obtained in
[1] for the case where the domain is submitted to deformations of class C1. This is a joint work with
A.L. Pereira (IME-USP) and M.C. Pereira (EACH-USP).
1. Pereira, A. L. and Pereira, M. C. Continuity of attractors for a reaction-diﬀusion problem with
nonlinear boundary conditions with respect to variations of the domain, Journal of Diﬀerential
Equations 239 (2007), 343-370.
2. Henry, D.B. Pertubations of the Boundary for Boundary Value Problems, Cambrigde Univ.
Press, 2005.
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Regularity of the free boundary for degenerate obstacle problems
Rafayel Teymurazyan
Universidade Federal do Ceará
We study regularity of the solution of an obstacle problem related to a class of heterogeneous
quasilinear degenerate elliptic operators, which includes the p(x)-Laplacian, in particular (and p-
Laplacian, for p(x)=const).
Seeing that the solution has C1,αloc regularity for an α ∈ (0, 1), we continue by the study of the
regularity of the free boundary. We use the growth rate of the solution near the free boundary to
obtain its porosity, which implies it is of Lebesgue measure zero. In a restricted case we also show the
ﬁniteness of the (n − 1)-dimensional Hausdorﬀ measure of the reduced free boundary, which yields,
in particular, that up to a negligible singular set the free boundary is then the union of at most a
countable family of C1 hyper-surfaces.
Symmetry of positive solutions of quasilinear elliptic equations in
hyperbolic space
Ricardo da Costa, João Marcos do Ó
Universidade Federal da Paraíba
In this work we study the symmetry properties for nonnegative solutions of elliptic equations
in hyperbolic space. More precisely, let B be a geodesic ball in hyperbolic space Hn and let u ∈
W 1,p(B)∩L∞(B) be a suﬃciently regular solution of ∆pu+f(u) = 0 in B with boundary condition
u = 0, where ∆p is the p-Laplace-Beltrami operator, p > 2, and f is a continuous nonlinearity. Then
we prove results of local symmetry or global symmetry for a nonnegative solution u according to the
assumptions about the zeros of nonlinear term f .
Analytical observability of symmetric star shaped sources for
modiﬁed Helmholtz model
Roberto Mamud Guedes da Silva, Nilson Costa Roberty
Universidade Federal do Rio de Janeiro
In this work we investigate the problem of reconstruction of symmetric star shaped characteristic
sources in the modiﬁed Helmholtz inverse source problem. Uniqueness for the source centroid and
eﬀective radius is proved. We also use the Reciprocity Gap Functional methodology for derivation
of a system of nonlinear integral equations whose solution determines the source boundary radial
parametrization. The system of integral equations is converted to an algebraic system through a
truncated Taylor-Fourier series expansion. A computational implementation to the proposed algo-
rithm is used to investigate its performance and, in particular, the inﬂuence of the parameter κ.
Regularization problems involving the model are discussed.
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Rate of P−continuity of attractors for a parabolic problem
discretized via ﬁnite element
Rodiak Nicolai Figueroa López
Universidade Estadual de São Paulo
In this paper we consider the parabolic problem
ut = Lu+ f(u), t > 0, x ∈ Ω
u(t, x) = 0, t > 0, x ∈ ∂Ω
u(0, x) = u0(x), x ∈ Ω,
(26)
where
Lu =
n∑
i,j=1
∂
∂xi
(
aij(x)
∂u
∂xj
)
+
n∑
j=1
bj(x)
∂u
∂xj
+ (c(x) + λ)u
is a second order operator with uniformly strongly elliptic condition, u0 ∈ H10 (Ω), Ω ⊂ Rn is a
bounded domain with smooth boundary, n ≥ 1, aij , bj , c : Ω→ R are smooth functions, λ ∈ R and
f ∈ C2(R). Under certain growth and dissipativity conditions we have the existence of an global
attractor A for (26) in a Banach space L2(Ω).
Our interest in this work is to study the robustness of attractor A under discretization by ﬁnite
element method. In particular to study the continuity of the family of attractors {Ah}h∈(0,1] when
the global step size goes to zero. For this we use the concept of P−convergence given in [1].
We would like to thank Professor Alexandre Nolasco de Carvalho (USP/São Carlos/Brazil) for
suggesting this problem and FAPESP (Process: 2009/08088-9) by supported this project.
1. Vainikko G. Funktionalanalysis der Diskretisierungsmethoden, Teubner-Texte zur Mathe-
matik, Verlagsgesellschaft, Leipzig, 1976.
Nonnegative solution for quasilinear Schrödinger equations
involving supercritical exponent with nonlinearities indeﬁnite in
sign
Sandra Im. Moreira, Olímpio H. Miyagaki
Universidade Estadual do Maranhão - Universidade Federal de São Carlos
We establish the existence of solutions for quasilinear Schrödinger equations involving supercritical
growth with nonlinearities indeﬁnite in sign. By using a change of variables, the quasilinear equations
is reduced to semilinear and variational methods is then used to obtain existence result.
An economic growth model investigation
Orlov S.M., Kiselev Yu.N., Avvakumov S.N.
Lomonosov Moscow State University
The following optimal control problem is considered:
x˙1 = x1
[
φ1 + φ2
(
x2
x1
)γ
− g1u
]
, x1(0) = x10,
x˙2 = x1g2u, x2(0) = x20,
J [u] =
∫ T
0
e−νt [b1 lnx1 + b2 lnx2 + lnu] dt→ max
u(·)∈U
,
(27)
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where the control domain U has the form
U = [umin, umax], (28)
positive parameters
φ1, φ2, g1, g2, b1 ≥ 1, b2, ν, T, x10, x20, umin, umax, γ ∈ (0, 1]
are ﬁxed. The problem (27)(28) is a nonlinear optimal control problem with an integrating-type
functional cost, free right end, and ﬁxed ﬁnite time period [0, T ] (one can read about the model (27)
(28) in [2]). To construct the optimal solution of this problem the Pontryagin maximum principle
[1] is used. The optimality of an extreme solution is proved using the theorem [3] on the suﬃcient
optimality conditions in terms of the maximum principle. The results of numeric experiments are
presented.
1. L. S. Pontryagin, V. G. Boltyanskii, R. V. Gamkrelidze, and E. F. Mishchenko The Mathematical
Theory of Optimal Processes (Nauka, Moscow, 1961; Gordon and Breach, New York, 1986).
2. Tarasyev A. M., and C. Watanabe Optimal dynamics of innovation in models of economic
growth, Journal of Optimization Theory and Applications, 2001, Vol. 108, No 1, 175203.
3. S. N. Avvakumov, Yu. N. Kiselev Some algorithms of optimal control, Proceedings of the
Steklov Institute of Mathematics December 2006, Volume 255, Issue 2 Supplement, pp S1
S15.
Lower semicontinuity of global attractors for a class of evolution
equations type neural ﬁelds in a bounded domain
Severino Horácio da Silva
Universidade Federal de Campina Grande
In this work we consider the nonlocal evolution equation
∂u(w, t)
∂t
= −u(w, t) +
∫
S1
J(wz−1)f(u(z, t))dz + h, h > 0
which arises in models of neuronal activity, in L2(S1), where S1 denotes the unit sphere. We obtain
stronger results on existence of global attractors and Lypaunov functional than the already existing in
the literature. Furthermore, we prove the result, not yet known in the literature, of lower semicontinuity
of global attractors with respect to connectivity function J .
Quasilinear nonhomogeneous Schrödinger equation with critical
exponential growth in Rn
Tarciana Maria Santos da Silva, João Marcos do Ó, Manassás de Souza
Universidade Federal de Pernambuco
In this paper, using variational methods, we establish the existence and multiplicity of weak
solutions for quasilinear elliptic nonhomogeneous equations of the form
−div(|∇u|n−2∇u) + a(x)|u|n−2u = b(x)|u|n−2u+ g(x)f(u) + εh in Rn (n ≥ 2).
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Here the function g(x) may be unbounded in x and the nonlinearity f(s) has critical growth in the
sense of Trudinger-Moser inequality, more precisely f(s) behaves like eα0|s|n/(n−1) when s→ +∞ for
some α0 > 0. Under some suitable assumptions and based on a Trudinger-Moser type inequality, our
results are proved by using Ekeland variational principle, minimization and mountain-pass theorem.
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